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THE BEGINNINGS AND GROWTH OF THE 
MICHIGAN ACADEMY OF SCIENCE, 
ARTS AND LE ITERS 


EUGENE 8 McCAHTNFY 
Univermty of Michigan 

PurnlU roe mundtia oat mm m illo quod 
quacrat omrus mundua lmbcat 

Seneca, Naturals* Quaettumex 

T HE Michigan Academy of Science, Arts and Letters is now a 
vigorous organization that is looking toward the future with 
every prospect of a long and useful career It outgrew its swaddling 
clothes so many years ago that but few persons can form a mental 
picture of it when enveloped in such a garb, and still fewer realize 
that it suffered the usual i>enls and vicissitudes of childhood Many 
of those who nurtured and reared the infant society have passed 
from this hfc The details of its birth and childhood have faded 
from the minds of the founders who survive , 1 so that the minutes 
of meetings are almost the only reliable source of information Btill 
available Unfortunately, they are silent in regard to many points 
that would interest us at this time 

Now that the Academy has reached adulthood and is living a 
life of usefulness and achievement, interest is being shown in its 
early days, especially at the time of the annual meetings For this 
and other reasons it Bcems advisable to put into readily accessible 
form a longer account of its activities than has hitherto appeared 
in print 

THE FOUNDING 

Like most organizations, the Michigan Academy had its incep¬ 
tion in the vision and the initiative of a few men The idea was oon- 

1 A few months before his death one of the early presidents sent to me an 
answer which is typical of the replies I received in response to letters of inquiry 
addressed to the oldest members of the Academy "I do not believe that I 
can be of service ha providing either spice or atmosphere for your history which 
f shall hope to see in good season ' 


1 
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ceivod by Professor Jacob Reighard in the early ’nineties, while 
he was head of the Department of Animal Morphology of the Uni¬ 
versity of Michigan His plan was to bring together the college and 
university teachers and other persons in the State who were inter¬ 
ested in research l he desirability of founding a State academy was 
obvious lhe only question m Professor Reighard's mind was 
whether there wus sufficiint interest at that tune In order to re¬ 
assure himself he broached the matter to various persons individually 
Among them were 1) ( Worcester, then instructor in zoology at 
the University of Michigan, h C Newcombe, instructor in botany 
at the same institution, I rank Mcl arland, professor of biology at 
Olivet College, and W J Beal, professor of botany at Michigan 
Agricultural College 1 hose men and others gave Professor Reighard 
euough encouragement to warrant further steps 

On March 22, 1892, Professor Reighard, together with V M 
Spalding, professor of botany, W H Howell, professor of physi¬ 
ology, and J B Steer*, professor of 7oology, all of the University 
of Michigan, addressed to a score of men well known in the State 
a pro|M>sal “to organize m Michigan a state society of naturalists 
to comprise zoologists, botanists, and physiologists " I he chief pur¬ 
poses of this letter wtre to elicit expressions of opinion on the scope 
of the work that was to be done and on the character of the mem¬ 
bership 

In the spring of 1894 the time seemtsJ npe for further action, 
but, owing to Professor Spalding's absence m Furope, Professor 
Reighard’s preparations to go abroad, and Professor Howell's having 
left the University, the task of organization fell upon others Under 
these circumstances Professor F ( Newcombe, of the Botany De¬ 
partment, prepared, with the help of Professors J B Steere and 
W P Lombard, a circular letter, dated June 21, 1894, calling for a 
meeting of interested persons at Ann Arbor on June 27 for purposes 
of organization 

This meeting, w r hich was attended by over twenty-five persons, 
was called to order by F C Newcombe, who proposed W J Beal 
for chairman Ik was elected unanimously, and F C Newcombe 
was made the first secretary The need of such an organization 
and its opportunity for usefulness were recognized by all present 
“ The general opinion expressed was that the society should hold 
stated meetings for the reading and discussion of scientific papers, 
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and should also seek to forward the scientific [study of the] resources 
of the state as well as [that of] tlu fauna, flora and so forth " 

A motion was made and earned '‘that the officers of the associa¬ 
tion with the addition of two members be constituted an advisory 
board to report a constitution and by-laws, to arrange a program 
and to cull the next meeting " The problem of a suitable name was 
referred to the advisory board 

"As officers of the temporary organization, W 1 Beal was chosen 
president, J B Steere vice-president, F V Newcombe secretary 
and treasurer" Professor W B Barrows, of the Michigan Agri¬ 
cultural College, and Professor 1 C Russell, of th< University of 
Michigan, were elected as the two other members of the advisory 
board 


THE FIRST MtMflFRS 

The following comments from a founder and past president of 
the Academy reveal more clearly than anything else which I have 
found the spirit that actuated the first members of the Academy 
"I recall with much pleasure the little family of kindred spirits 
who met to organize the Academy, my social interest being the 
service which this organization could render to the schools and 
colleges of the state, both in assisting the teachers in the collection 
and identification of our local material and m the encouragement 
which might be given these teachers m the study of such material 
This phase of the w f ork of the Academy was stressed for the first 
few years and led to the issuance of a ‘Booklet for Teachers of 
Zoology and Botany ’ Our Huntings were always amiable — and 
Mr Alexander finally hod his oak recognized (Britton Brown? l ), 
even if not accepted at the time by the botanists of the Academy " 
i ho membership list that was made at that time contains the 
names of thirty-four persons, sixteen of whom were connected with 
the University of Michigan Since it was chiefly upon their efforts 
and their faith m the future that the welfare and the growth of the 
Academy depended, their names are worthy of all honor by the 
present flourishing organisation In this list the names of persons 

1 The validity, u a distinct specie* or variety of a certain chestnut oak 
named Qucmw Alexandfn by Britton was a matter nbout which there was 
much dispute by local botanists In Gray b Manual it is uot recognized as dlf 
ferent from Q Muhlenbtrgti 
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who later became charter members are preceded by asterisks (*) 
The names are given as they appear in the minutes 


Delia A Bailey Grand Rapids 
•Hattie M Bailey, Grand Rapid* 
•Walter B Barrows, Michigan Agrl 
cultural College 

*W 1 Beal Michigan Agricultural 
College 

•Chtifl K Carpenter, U of M 
•Chas A Davis Alma College 
*E H Edwards, U of M 
•Oliver A Fanvell, Detroit 
H S Jennings, U of M 
*1 N Johnson If of M 
•Chas A Kofoid U of M 
•Warren P Lombard V of M 
S D Magers U of M 
H C Markham U of M 
J W Matthews, Grand Rapids 
*J Montgomery Ann Arbor 
*W H Munson Hillsdale College 
*F C Newcombe U of M 


•Mrs Lucy A Os hand, Michigan State 
Normal College Vpeilantl 
A J Pieters U of M 
•I C Russell U of M 
*J H Schaffner, U of M 
•J B Shearer, Bay City 
•W H Sherser, Michigan State Nor¬ 
mal Colloge Ypsilanti 
ranees L Steams Adrian College 
•J B Steere U of M 
•K A Strong, Michigan State Normal 
College Ypsilanti 
•Bryant Walker Detroit 
•H B Ward Nebraska University 
•Margaret Weidemann U of M 
•Chas * Wheeler, Michigan Agricul¬ 
tural College 

•Mrs L G Willoughby, U of M 
•Robt H Wolcott Grand Rapids 
*D C Worcester, U of M 


CHARTER MEMBERS 

The Michigan Academy of Science was incorporated on Febru¬ 
ary 6,1895, under Act No 356 of the Public Acts of 1865, which ib the 
act for the incorporation of societies for literary and scientific purposes 
Twenty-eight of the thirty-four persons in the original member¬ 
ship list became charter members, as is indicated by the asterisks 


There were fifty-one other charter 

Henry C Adams, U of M 
Henry B Baker, Ijvnsmg 
Charles E Barr, Albion College 
Herbert T Blodgett, Ludington 
Francis D Clarke, Flint 
Frank N Cole Ann Arbor 
Leartus Connor Detroit 
W M Courtis, Detroit 
Arthur A Crosier Ann Arbor 
Gager C Davis, Michigan Agricultural 
College 

Joseph B Davis, U of M 
Isaac N Dctnmon, U of M 
Charles K Dodge, Port Huron 
Newell A Eddy, Bay City 
Charles W Garfield Grand Rapids 
Hen cage Gibbes, U of M 


members, as follows 

Morris Gibbs, Kalamazoo 
A C Glidden, Paw Paw 
Asaph Hall, Jr , V of M 
George Hempl, U of M 
Bela Hubbard, Detroit 
Luriua L Hubbard, Houghton 
Stillman G Jenks, Kalamazoo College 
John B Johnston U of M 
Francis W Kelsey, U of M 
Clarence H Lander, U of M 
Alfred C Lane Lansing 
Warren H Lewis Ann Arbor 
Frank R Ullle, U of M 
C D McLouth, Muskegon 
W P Man ton, Detroit 
Manly Miles, Lansing 
Frederick G Novy, U of M 
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William H Pettee, U of M 
Hoyt Pott, Detroit 
Jaoob Reighard, U of M 
Mr* Cynthia Sager, Ann Arbor 
Iyouit T Schurrcr, Lakeport 
Ixjron A Sherman, Port Huron 
Eugene C Skinner Detroit 
Clinton D Smith, Michigan Agricul 
tural College 

Harlan I Smith, Saginaw 

Many of the first members have won distinction beyond the 
borders of our state Some have gained international recognition 
Were it possible to introduce here a few biographical detail and to 
list their most important achievements, it would be seen at a glance 
that there was great ability among the founders of the Academy 
We do not need to search for an explanation of the wisdom with 
which tho youthful society was guided 


\ olney M Spalding U of M 
Jerome Trombley, Petersburg 
M F Wadsworth Houghton 
Oscar B Warren Palmer 
L Whitney Watkins Manchester 
F 8 Wheeler Sault Ste Mane 
Charles A Whitternore, Grand Rapids 
Mortimer Wilson Port Huron 
I rank E Wood, Bay City 


OTHER DETAILS OF ORGANIZATION 

At some time before September 15, 1894, there was held a meet¬ 
ing of the advisory board, at which “it was unanimously agreed 
to recommend that the name of the society be the ‘ Michigan Academy 
of Sciences/ 1 and that it have for its principal object the study of 
the agriculture, archaeology, botany, geography, geology, mineral 
resources, zoftlogy, etc, etc , of the State of Michigan, and the dif¬ 
fusion of the knowledge thus gained among men It is not the 
opinion of the advisory board, however, that the work of the society 
should be restricted to the subjects named, but should be enlarged 
from time to tune as occasion may require ” 

By the aid of the press of the State, which published the substance 
of a circular letter sent out on September 15, tho membership was 
increased to eighty-six before December 1 

The formal organization was completed at the first meeting, which 
was held, quite appropriately, in the Pioneer Room of the State 
capitol at Lansing on December 26-27, 1894 At that time the con¬ 
stitution and by-laws, which had l^pen drawn up by the Advisory 
Board, were adopted The constitution declared that “The objects 

1 The plural number !■ used on the first program, but on later programs and 
in the bulletins reporting the first meetings the singular number is used Article 
I of the constitution, as printed in tho ftret Report of the Mtchtgon Academy of 
Science, uses the singular number 
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of this Academy shall be scientific research and the diffusion of 
knowledge concerning the various departments of science ” 

THE FIRST PROGRAM 

The program of papers for the first meeting has so much historic 
interest, both as a guide for future efforts and by way of contrast 
with present programs, that it is here gi\on in full, as it was actually 
presented rather than as it appeared in printed form 

Wednesday afU moon Deccmt>er 2ft 

1 The Mammals of Michigan I B Steere 

2 What Cun We Do with the Birds of Michigan ? D C Worcester 

3 Additions to the f Iora of Michigan C I V\ heeler 

4 The Cryptogamic I lora of Mu higan 1 N Johnson 

5 Dvttovia pctakwun, a Parasite of the C ruvfish ( H lender 

Wednesda\ evening December 2ft 

6 Our Society and a State Survey W I Ileal 

7 Bacteria and tho Dairy C D Smith 

8 Practical Benefits of Bai teriology F t Novy 

9 Simian Characters of the Human Bkeleton W H Sherctcr 
0a Some Notes on the Michigan Coat of Arms W J Beal 

Thursday morning December 27 

10 V itnl Statistics C I Wilbur 

11 Mora of Michigan 1 ukes C has A Davis 

12 Work of the Michigan Fish Commission II B Ward (Read by C A 

Knfoid ) 

13 Dmohryons of Lake Michigan C A Kofoid 

Thursda> afternoon December 27 

14 remit noles in Michigan Hortuulture A \ Cron er 

15 l utile Experiments for the Improvement of Agriculture Manl> Miles 

The following pujx r« were icad hy title 
10 Data and Development of Michigan Archeology TI 1 Smith 
J7 Mu higan Lepuluptern R If Wolcott 

18 Review of Our Present Knowledge of the Molluscun fauna of Michigan 

B Walker 

19 The Uradmoae of Michigan Harriet I Mernw 

According to an unofficial report of the meetings u The thing 
started off very well, with thirty to fifty in attendance at the various 
sessions There were some very good papers read, as well as some 
poor ones ” 

In comparison with our present programs this one seems humble, 
but it contained a germ capable of infinite growth 
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The constitution adopted at th< first rcueting provided for a 
president, a vice-president (now culled ' dmirmun") of each section 
that might he orgamw d a secret try, and a tn usurer i hose officers 
constituted nn executive committee called the Council 

1 ho first vice-presidents, who wtre chown for the following >ear, 
were Professor J Htighard for zoology, Professor V C New combo 
for botany, and Dr H B Baker, of the State Board of Hialth, for 
sanitary science The sections were split into illusions for special 
lines of work, with each division having a head of its own We are 
told that in zoology there were sections for ornithology, mammal¬ 
ogy, and the study of invertebrates 

In 1898 past presidents wire made memliers of the Counul 
At the present tune all past presidents who have maintained their 
memberships and now result in Michigan are members of the 
Council 

The office of librarian was created in 19(M J he first incumbent 
was G P Burns At that time only three Reports had been published, 
but the fourth was overdue 

The offices of secretary and treasurer were combined in 1904 
On December 4, 1926, owing to “the steadily mounting labor con¬ 
nected with the office” of secretary treasurer, the Council moved 
to appoint a committee to select an acting treasurer until the next 
general meeting of the \eademy, when a treasurer was elected 

When it was decided at the first meeting to di ule the Academy 
into sections, the head of each section was called “vice-president,” a 
designation that continued until 1924, at which time the name was 
changed to “chairman” In 1924 the office of vice-president as 
it is now known was created In the same year the chairman of the 
local committee was made n member of the Council 

I he first sixteen Reports were edited by the secretaries of the 
Academy An editor was elected for the seventeenth and eighteenth 
Report# Four Reports, 19-22, were edited by the chairman of a 
board of editors At the present time a general editor for the Acad¬ 
emy, together with a board of section editors, passes upon the 
papers submitted for publication The work of preparing the papers 
for the printer and of seeing them through the press is done by the 
editor of scholarly publications of the Graduate School of the Urn- 
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verity of Michigan The current numbers of the Report *, which 
contain the proceedings, are handled entirely by the Academy editor 

TIMES AND PLACES OF ANNUAL MELTINGS 

The first of the two annual, or “winter,” meetings, as they were 
called, was held at the end of December, 1894, in the Pioneer Room 
of the State capitol at Lansing At the second meeting, a year 
later, it was decided that spring would be a more suitable time 
for the annual gatherings, but inasmuch as that season was then 
only three months away no program was prepared for 1896 Since 
that time the meetings have been held in the spring, although the 
one for 1914 was planned for the fall The time w^as found un¬ 
suitable, however, and no meeting was held in that year 

The third and fourth meetings were held at Ann Arbor, the 
fifth took place at Ypsilantl State Normal College, the sixth, at 
Michigan Agricultural College All the other programs have been 
at Ann Arbor A number of them were arranged for the same time 
as those of the Michigan Schoolmasters’ Club 

SUMMER MEETINGS 

The constitution adopted at the first meeting at Lansing called 
for an annual summer meeting The first of these meetings was 
planned for Orion, Oakland C ounty, May 30, 1895 According to 
the announcement, there was to be some general consultation, after 
which small parties were to be formed “to search for natural objects 
of most interest to them, whether it be algae, fungi, mosses, the 
higher plants, whether birds, reptiles, fishes, shell-fish, Insects, 
Crustacea, or geology, archaeology, or the microbes affecting the 
sanitary condition of the neighborhood ” 

“On account of inaccessibility but few members were able to 
attend, but those who did attend report a very profitable day 
About twenty people, members and friends of the Academy, were 
present, representing the sections, and the country was as thoroughly 
explored as possible No formal account of the results of the ex¬ 
plorations was made, and as the secretary was not present, no further 
record than this note is presen od ” 

The second annual held meeting was held at Michigan Agri¬ 
cultural College on June 13, 1896 No formal papers were pre¬ 
sented, but opportunity was given to inspect the scientific equipment 
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and resources of the institution The main value of the meeting 
seems to have been its social features 1 he attendance was small 

I he third annual meeting took place in Detroit on August 10, 
1897 Nothing was done in the name of the Academy except the 
transaction of a little business hield features were abandoned for 
this year in order that members might attend the sessions of the 
American Association for the Advancement of Science, which met 
in Detroit from August 9 to 14 

At this point the minutes of the Academy suddenly become silent 
about summer meetings The reason for their abandonment was 
doubtless the small number in attendance In those days transpor¬ 
tation had not been rendered easy by the automobile, and the number 
of scientists in the state was far less than at present 

SECTIONS 

At the first meeting of the Academy papers m botany, zoology, 
and sanitary science were presented before the entire society, but 
at this tune the Academy appointed vice-presidents for the three 
sections named, although even in the second year's meeting papers 
were not presented by sections The program for the third year, 
however, is divided into Buch groups 

The additions and discontinuance of sections, as well as changes 
in names, are as follows 

Section of Agriculture authorised June 13 1896, but no separate program 
in this subject was announced More 1900 1 he last meeting of this section was 

held m 1922 1 

Subsection of Conchology within Section of ZoOiogy authorized June 13 1896 

Sootion of Geology and Geography aoems to have been authorized March 27 
1902, although the minutee merely state that the Council voted to give encour 
agoment to the Section if oight or more men desired to organire one A meeting 
for organization and a program had already been announced on the general 
program 

Section of Science Teaching authorized March 28 1902, discontinued 
April 1, 1910 

Name of Section of Sanitary Soienoe changed to Section of Sanitary and 
Modlcal Science April 1, 1909 

Section of Economies authorized March 31, 1910 

1 The members who attended the meetings of the Section of Agriculture 
were so few and from so small an area that they had been making the pilgrimage 
to Ann Arbor principally to see and hear friends with whom they had been in 
intimate association In their home town of Lansing t 
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Section of Psychology authorised March 29, 1918 

Section of Anthropology to be recognised by Council upon presentation of 
a petition with the proper number of signatures Action of April 2 1920 
Se<tion of Language and Literature authorized March 28, 1923 
Namo of Section of (teology and Geography changed In Section of Geology 
and Mineralogy March 30 1923 

Section of History and Political Science authorized \pril 2 1924 
Section of Mathematics authorized Apnl 4, 1921 
Section of C oography authorized April 2 1920 

Name of Section of Economics chungcd to Set tion of Economics and Sociol¬ 
ogy Apnl 2, 1920 

Section of forestry authorized March 30 1928 

Section of Fine Arts authorize! March 30 1928, discontinued 1933 

Section of Philosophy authorized March IS, 1933 


CtOLOGICAL EXCLUSIONS 

Since the spring of 1931 annual field excursions to areas of special 
geological interest m Michigan ha\e been sponsored by the Section 
of Geology and Mineralogy T hey have been unusually well at¬ 
tended by professional geologists, graduate students, and other per¬ 
sons and have stimulated the study of problems in Michigan geology 

The first excursion, that of May 22-24, 1931, was concerned with 
an examination of tht rocks of Mississippian age exposed along the 
shore of Huron County and at places on and near the western shore 
of Saginaw Bay 

The next excursion, May 28 30, 1932, made its special study 
the Pleistocene geology of south-central and south western Michigan 
The leader, Dr Frank Iveverctt, pointed out the chuf features of 
the glacial and postglacial history of this part of the State 

The party examined the site 1 from which Professor F C Case 
had recently exhumed a large part of the skeleton of a fossil elephant 3 
Problems connected with the burial of the animal were discussed by 
Professor I D Scott and Dr Levcrett 

On the morning of the same day the partv had learned of the 
unearthing of the jaw r and a few other bones of a mastodon on the 
farm of Mr G Wattles, near Colon, St Toseph County It took 
advantage of this unexpected opportunity and proceeded to Colon, 

1 On the farm of George Wagner, near the town of Union in the southeastern 
corner of Caw County 

1 Now in the Museum of Paleontology of the University of Michigan 
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where the remains Here on exhibition They proved to be of con¬ 
siderable importance, because they had belonged to a very young 
animal 1 

Ihe large sand dunes along the Lake Michigan shore between 
Saugatuck and Holland wore included in the itinerary of 1932 
Their mode of formation and destruction was explained by Professor 
Scott 

I he excursion of May 27-28, 1933, iiad as its objective an exami¬ 
nation of the stratigraphy of the Pennsylvanian fttrata of Grand 
Ledge, Ionia, llliamston, and other places near Tensing Several 
cyclical formations and mterformational unconformities m the Penn¬ 
sylvanian were studied under the guidance of Professor W A Kelly, 
of the Department of Geology of Michigan State College The 
complicated history of the deposition and erosion of the Pennsyl¬ 
vanian strata of the Grand Ledge area, which had been worked out 
by Professor Kelly, was very interesting to the party 

On the second day some of the members of the party accompanied 
Dr Leverctt on a special tnp to examine certain changes in the 
glacial drainage of the Grand River This part of the program 
was intended to supplement the knowledge of the drainage changes 
observed during the excursion of 1932 

During each excursion an evening is devoted to a r^sum6 and 
a discussion of the things seen Everyone feels free to ask ques¬ 
tions 

These trips are both delightful and instructive Members and 
friends of the Academy who are not geologists are united to take 
part in them and are cordially welcomed The only prerequisite 
is an interest in geology - real or assumed for the occasion 

CHANGE TO PHFAENT NAME 

In 1921 plans were being formulated to have the Umvcreity of 
Michigan take over the publication of the Academy volumes and to 
widen tho scope of activities by the formation of sections in Arts 
and Letters At a meeting of the Council on April 23, 1921, a motion 
was passed to change the name of the Academy to read as follows 

1 A few days litter member* of the Museum of Paleontology of the University 
of Michigan visited the farm and found several nlwi and bones of lira!* of the 
same animal Thanks to the generosity of the owner of the farm, all the bones 
are now preserved in the Museum of Paleontology 
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The Michigan Academy of Science, Arts and Letters This matter 
was not formally acted upon by a general meeting of the Academy 
until March 30,1023, although the new name had appeared on the 
program of the twenty-seventh annual meeting held on March 29-31, 
1922 

The chief ad\ocate of an increase in the number of sections was a 
good fnend of the Academy, the late Alfred H Lloyd, dean of the 
Graduate School, who felt that the use of the comparatively meager 
funds available at that time for publication should not be restricted 
to particular groups The number of new sections that have been 
formed w the last decade is proof of the wisdom of Dean Lloyd's 
position 


PUBLICATIONS 

The success of a scientific society whose chief concern is the 
acquisition and diffusion of knowledge depends on having a suitable 
means of recording and disseminating the results of research This 
necessity was clearly realized at the first meeting of the Academy, at 
which “the whole matter of publication was referred to the Council, 
with power to act ” 

“The first publication of the Academy was a [four-page] leaflet 
giving a very brief account of the meeting at Lansing ” In May, 1904, 
there began to appear a quarterly publication called The MAS 
Bulletin, the name of which was later changed to Bulletin of the 
Michigan Academy of Science According to the issue of May, 1904, 
“The purpose of this BuUehn is to bnng the members of The 
Michigan Academy of Science into closer relation with one another 
and with the organization, to provide for means of communication 
between the officers and members, and to present to others the 
advantages of membership in The Academy, whose object is to 
encourage research, disseminate scientific knowledge, and promote 
harmony and unity in scientific study ” The Bulletin seems to 
have ended with the issue of March, 1909, which contains nothing 
but the annual program It had gradually ceased to perform the 
duties for which it was instituted 

The struggle for an adequate vehicle of publication, which began 
when the first meeting referred the matter to the Council, was 
destined to be a long one At a session of the Council on January 16, 
1895, it was decided to ask the State to print the proceedings and 
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papers of the Academy The first efforts and others failed, but the 
Aoademy continued its petitions for legislative aid until 1899, when 
the legislature authorized publication 

In 1900 there appeared the First Report of the Michigan Academy 
of Science, consisting of 180 pages and a few illustrations It was a 
great step forward, but difficulties still continued The State had 
placed a limit of 250 pages upon the size of the volumes, and the 
Academy was not satisfied with the form and appearance of the 
initial Reports It was not until 1915 that the committee on publi¬ 
cation could announce that the limitation on the number of pages 
had been removed by the board of State auditors Some minor im¬ 
provements were made in the last few numbers of the twenty-two 
volumes of Reports published by the State 

It is worthy of note that the Eleventh Report honors Charles 
Darwin and is called the “Darwin C entonary Publication ” 

In 1914 no meeting of the Academy was held, but material for a 
Report was secured by canvassing the membership for papers 

After the withdrawal of State aid in publication 1 an agreement 
waa reached in 1921 with the University of Michigan whereby the 
annual volumes were to be issued under the joint direction of the 
Academy Council and the Executive Board of the Graduate School 
of the University By action of the Academy Council on Decem¬ 
ber 16, 1922, the title of the volumes was changed to Papers of the 
Michigan Academy of Science , Arts and Letters 

At the present time (September, 1933) eighteen volumes, totaling 
more than 9,000 pages, have been published Two were issued for the 
year 1926, and two have appeared for each meeting since that of 
1928 All these volumes arc profusely illustrated Volumes XVII 
and XVIII contain papers from eleven sections, jn the First Report 
only four sections are represented Owing to retrenchment caused 
by the depression only one volume will appear for the year 1933 
In supporting the present large and well-made volumes the University 
has been extremely generous The officers and members of the Acad¬ 
emy have ever been fully aware of its debt to the University for its 
present prosperity 

Reports containing the proceedings of the Aoademy are still bo- 

1 The Rrporl* were out adrift informally through failure to provide funds by 
an appropriation bill I am informed, however that the need* of the Aoademy 
had been recognized in the printed list of appropriation! 
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ing published every two or three years 1 hey are devoted chiefly to 
programs and the minutes of meetings 

THE FXCHANGE LIST 

One of the most gratifying and valuable results of the increased 
facilities for publication has been the growing exchange list On 
March 1, 1933, the number of societies and institutions on the list 
had reached *i05, of which 3 M are foreign The annual \ olumes which 
at the turn of the century aspired to attain state-wide importance 
have now become cosmopolitan 3he books and periodicals which 
are received in exchange for them constitute important addition** 
to the University of Michigan library, where they are a\ailablefor 
use by all members of the Academy 

RELATIONS WITH LEARNED SOCH-TIEh 

Since 1920 the Academ} has been affiliated with the American 
Association for the Advancement of Science It it presents the Asso¬ 
ciation in the State of Michigan and receives a small financial allow¬ 
ance from it annually I ike other affiliated academies, the Michigan 
Academy aids in carrying on the work of the Association and is 
represented on its Council 

On several occasions learned societies haie met m Ann Arbor at 
the time of Academy meetings and ha\e combined with various 
sections in making up programs 

C ontacts with research workers have often l>een made by appoint¬ 
ing delegates to meetings of other organizations and even to inter¬ 
national congresses 

CITATIONS 

In order to promote the spirit of research the Academy Council 
approved on March 31, 1931, a plan whereby citations should be 
conferred upon members who do meritorious original work with 
limited facilities and under peculiarly difficult conditions The prin¬ 
cipal purpose of this innovation is to recognize and reward research 
workers who live at a distance from centers of investigation 

This honor was bestowed for the first time on March 17, 1933, 
when it was granted to Professor A M Chickenng, of Albion C ollege, 
in recognition of his work on the cytology of spermatogenesis In the 
Hemiptera and his systematic studies of the Arachmda 
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INFLUENCE UPON STAII LKCISLATION AND ADMINISTRATION 

The lufiucnci of the Academy in proposing and encouraging 
legislation looking toward the conservation of the natural resources 
and the general welfare of the State of Michigan has been marked 
It is a lasting tribute to the pioneers who founded tht society that 
they were the first body to recognize some of the State's most complex 
problems and to take some action 

J he Academy was organized just ifter the lumber industry in 
Michigan had passed its peak and when the adurse results of de¬ 
structive lumbering, with its corollaries of idle land and taxation 
problems and great changes affecting the fauna and the flora of the 
State, were beginning to lie noticed and felt 

At the first meeting there were resolutions relating to a topo¬ 
graphic map of the State, better registration of births and deaths 
in Michigan, passage of a bill in regard to forest reservations, in¬ 
dorsement of the work of the Michigan I ish C ommission, increased 
appropriation for the continuance of the biological examination of 
the waters of the State by the Michigan FihIi ( ommission, and the 
inauguration of a natural-history survey of the State This was an 
ambitious program Not a great deal was accomplished immediately 
as a result of it, but it was important as blazmg the trail for future 
sessions 

In the following year the Section of Zoology was directed “to 
take Buch means by securing proper legislation or otherwise, as will 
more effectually preserve the useful and harmless bmL of the State ” 
The third meeting cordially indorsed a forestry bill and expressed 
the opinion that “it would be a mistake Bhould not the present 
Legislature pass a bill providing for fire protection, at least for the 
newer portions of our state ” It also “ Rettolved that the Postmaster 
General of the United States be requested by this Academy to in¬ 
struct the delegate of the U S Govt to the International Postal 
Congress about to meet in Washington to vote in favor of the pro¬ 
posed amendment to Article XIX of the Regulations of the Uni¬ 
versal Postal Union winch shall permit specimens of natural history to 
be sent through the mails at the same rate as samples of merchandise, 
and that packages be allowed according to the Fnglish Parcel Post " 
At the fourth session of the Academy “It was moved that 
a committee be appointed to prepare for the signature of the mem- 



10 Eugene S McCartney 

bera of the Academy a petition that the United States Department 
of Agriculture will take steps to send a special commission to investi¬ 
gate the forestry problem of Michigan ” 

1 he fifth session requested the rehearing of a bill for the repeal of 
the English sparrow bounty law, as well as the actual repeal of the law 
Since the first five moetmgs the Academy has never ceased to 
follow the precedent so well established by its early members 
Copies of resolutions take up an increasingly large part of the minutes 
as the years go by The Academy has urged or furthered legislation 
for topographical, arcliapological, biological, geological, and land- 
economic surveys It has worked for the protection and conserva¬ 
tion of plant and animal life, the establishment of parks to preserve 
things of scientific, historical, and recreational value, as well as the 
setting aside of areas of natural scenic beauty, and the restoration 
to productivity of idle and waste lands caused by deforestation 
Perhaps no subject has received more consideration than forestry and 
its attendant problems 

In March, 1917, the Academy, recognising that the nation was 
“without adequate land and naval forces for its defense,” passed 
resolutions urging “upon the Congress of the United States the adop¬ 
tion at the earliest possible moment of the Chamberlain or other like 
bill for universal military training ” Copies of the resolutions were 
sent to the president of the United States, to Senator Chamberlain, 
and to the senators and representatives from Michigan 

In no legislation has the influence of the Academy been more 
marked than in that leading to the establishment of the Land 
Economic Survey In 1019 the Academy took cognizance of the 
pressing problems created by the increasing area of nonproductive 
lands in Michigan Since it had within its membership men trained 
m many sciences, it was probably the body best fitted to make ap¬ 
propriate recommendations At the twenty-fifth meeting, in 1920, a 
symposium on the idle lands of Michigan was held Among the 
resolutions passed at that time there was one of great significance 
“That an inventory be made of the land resources of Michigan, 
by counties This inventory should constitute a series of county re¬ 
ports, accompanied by maps, along the following lines (a) nature of 
physical conditions, (6) present economic conditions, together with 
the record of past and present experiences in the use of the area, 
(c) a classification of the land according to its highest indicated use ” 
After concerted efforts by individuals, organisations, the Univer- 
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sity of Michigan, and Michigan Agricultural College, the Legislature 
authorized a “Soil and Economic burvey,” and Michigan became 
“the laboratory for the working out of land classification technique 
and its wholesale application in the field " 

Such an inventory was without precedent, so that the work of 
the first year was necessarily experimental, but it justified itself and 
the State has continued to maintain the survey Land inventories 
have since been undertaken by other stabs, and even tho federal 
Government has been influenced by the example set in Michigan 
The Academy has always had among Us members men well 
informed on and deeply concerned about the natural resources of 
the State I heir special scientific knowledge and their counsel have 
always been available in legislative matters It has been a great 
adv antage to the State to have within it ft body of men with no pecu¬ 
niary interest m the recommendations and resolutions it has mi de 
Direct anti indirect cooperation between the Stato and members 
of tho Academy is constantly increasing Many of the men who are 
working on State projects are also members of the Academy and fre¬ 
quently publish in its volumes the results of their investigations 
r lhe legislative recommendations made by the Academy have 
been numerous and far-sighted Is there any connection between its 
activities and the fact that “Michigan has grasped the significance of 
conservation m a more comprehensive manner than any other state "? 

THE ACADEMY TODAY 

The society whose beginnings required so much courage and plan¬ 
ning is now enjoying the vigor of maturity Its members number 
over one thousand On tho first program thore were nineteen papers, 
several recent ones have listed over two hundred and fifty 

The problem of a suitable medium of publication, which con¬ 
fronted the society for many years, has finally been solved The 
number of contributors to the volumes has beeu growing and fields 
of investigation have been widening 

Ihe Reports and Papers properly contain much material that is 
of primary concern to Michigan alone, but the volumes are now cos¬ 
mopolitan Their pages embody results of exploration and research 
in many lands 

The present members are numerous and active, but we do not 
flatter ourselves, rather do we honor the founders who made possible 
the privileges and the opportunities which we enjoy 
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UtHORH 01 THE MICHIGAN ACADEMY 1804-1934 


annual 

MEETINGS 


PRESIDENTS 


V ICE mfftlDENTH 


1 1804 J Boal J H Meere 

(1833-1024) 

2 1895 B Walker 

3 1897* fW H Sherrer 

(I860 1932) 

1 1898 fV M Spalding 
(1849 1918) 

5 1899 fH ti Baker 

(1837 1920) 

0 1900 1 Reighard 

7 1901 C F Barr 

8 1902 tV C Vaughan 

(1851 1929) 

9 1903 fl < Russell 

(1852-19GG) 

10 1904 fF C Newcombo 

(1H58 1927) 


HKCRKrAllILH TREASURERS 

1 C Vwtombo k C Newtombe 

C A Davis E A Strong 
W B Barrows C E Barr 

W H Munson 

i 

1 B Pollot k 

R Pearl 
II L Clark 

SECRETARY-TKKABU KERB 


11 

1905 

A ( 1 ane 

C 

E Marshall 

12 

1906 

tW B Barrows 


14 



(1853- 1923) 



13 

1907 

J B Polloik 

E 

F Hogue 

14 

1908 

M S W Jefferson 



15 

1909 

C h Marshall 

W 

C. Sackott 

10 

1910 

1 I-everett 

W 

H Sayer 

17 

1911 

1 Ci Novy 

c 

T) Shaft r** 

18 

1912 

W 1 Praeger 

R 

de Zeeuw 

19 

ion 

L C Cast 



20 

1915* 

A Ci Ruth von 


( 

21 

1916 

F A liesw v 



22 

1917 

W H Hobbs 



23 

1918 

fl H Harvey 

1 

D Scott 



(1879-1924) 



24 

1919 

F T Carlton 


4 

25 

1920 

E H Kraus 


4 

26 

1921 

W (.j) liner 



27 

1922 

A b Shull 



28 

1923 

R A Smith 

c 

D 1 a Rue 

29 

1924 

C Bonner 

I 

U Dice 

30 

1925 

H H Bartlett E 8 Brown 

‘ 

1 

31 

1926 

fC H Cooley F Ta>lor 

i 

< i 



(1864-1929) 




* No meetings were held in 189G and 19 U (see page 8) 

** Also acting treasurer for the uuBlled term of W 8 Savor, who died on 
April 30, 1909 
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01‘HCers or rm Michigan \cadem\ 1894-1934 ( coni ) 


annual 

MEETINGS 

PRESIDENTS VICE-PRESIDENTS 

KM RETARIEB 

TREASURERS 

32 

1927 

LAC huge 

H 

R Hunt 

I 

R 

Dice 

R B Hall 

33 

1928 

W B Pillsburj 

J 

H Hanford 


/ 

' 

a u 

34 

1929 

W H Worrell 

1 

A Ronoyer 

D 

\ 

BaxL r 

R C Prophet 

35 

1930 

() Kamm 

A 

R R Boak 





30 

1931 

R 8 McCartney 

A 

M Chiekering 

I 

J 

\ ountf 


37 

1932 

W B Hinsdale 

H 

T Durhngtou 




1 

38 

1933 

C R LaRue 

R 

B Newcomlw 1 




4 

39 

1934 

IT A Sanders 

W 

4 RtlJv 




4 4 


EDITORS 

Editorial duties were performed bv fletrt tariff until 1015 when the first 
editor was ele< led There have been four editors, as follows 

H A Smith 1015 17 
G H Coons, 1917 21 
r S Welt h 1921 25 
Peter Okkelberg 1925 

LI 8 HA ALA VS 

The office of librarian was created in 1903 Then have l>ecn five librarians 
as follows 

G P Burns 1903-10 
A G Ruthven 1910 13 
Crystal Thompeon 1913 19 
Peter Okkolberfl 1919 22 
W W Bishop, 1922 — 




INDIAN WATERWAYS OF THE SAGINAW 
DISTRICT, MICHIGAN 

FRED nUfcilN 

1 ESS than a hundred years ago, nr, to he exact, on September 13, 
J 1837, a party of three men, Dr Douglass Houghton, 1 state 
geologist, and his assistants, Bela Hubbard and ( (_ Douglass, 

left Detroit by wagon with Byron, Shmw asset County, as thur 
Immediate destination This place, for which great things had been 
hoped and predicted, consisted of two houses and a mill nt the 
junction of the north and south branches of the Shiawassee River 
Here they procured u canoe and started on an exploration which 
took them to Saginaw, and from there up the 3 ittnbawassoe River 
to the site of the present village of Sanford and to Salt River, which 
enters the larger stream not far above Returning from this i>oint 
to Saginaw, they procured a larger craft, a dugout thirty feet long, 
but so narrow that a paddle could l>e usc^l on either side by a person 
seated in the center In this craft they made the nver, bay, and 
lake tnp to Fort Gratiot, about one hundred and fifty miles distant, 
where they took a steamboat for Detroit 

Hubbard’s story of this tnp, with its fine descriptions, is a 
partial picture of the old Jndian waterways when Saginaw, the 
Kahbayshaywayning, “Gathering Place’ of the red men, was, as it 
is now, a center of travel 

The drainage area of the Saginaw River comprises about 6,260 
square miles It is the largest in the state, the Grand is second, 
with 5,570 square miles 1 It is formed by the junction of the Tjfcta- 
bawassee and Shiawassee rivers, which unite at the extreme southern 
boundary of the City of Saginaw, from which point to Saginaw Bay 
it is really a sluggish estuary of that body With a northeast or 
north wind of some duration the current may be reversed or brought 

1 Hubbard, Bela Memorial* of a flaif-Cenlury (New York, 1K87), pp 65 90 
1 Waler^upply Paper £04, U S Geological Survey (Washington J910) 
p 00 
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to a stands ill The early notices always referred to it as “Sagana 
Bay,” or some other \anation of the present “Saginaw " 

The 1 lUabawassec, the source of which is in the spnngs of 
Ogemaw County, has as its principal branches the Tobacco, Salt, 
C hippcwa, and Pine mere, all entering on its western side 

The Shiawassee nsos in Livingston and Genesee counties, with 
the Bad, Flint, and Cass mere as its chief tributaries In primitive 
days Swan Creek, which flows into the Shiawassee not far below the 
mouth of the Mint, was of some importance as a waterway 

The casual observer who sees the smaller streams in the droughts 
of August may question some of the statements which have been 
made concerning their navigation in former days, for instance, it 
has been related that in the early part of the last century one was 
able to get within thirty miles of Detroit by canoe by following 
up the Shiawasseo River to its source in Gcnosoo County It is quite 
possible that this involved a short portage b< tween streams, but 
e\en so there is much evidence to support the assertion 

In this paper the designation “Saginaw District" covers not 
only the drainage basin, but also the bay of that name and some of 
the small rivers that empty mto it Since thi travel of the Indians 
centered at one placo, with subsidiary stations at convenient or 
strategic points, Saginaw has been made the starting place for the 
studies of the several waterways which have been named 

The locations of places and the courses of streams described in 
this paper can readily be found on the accompanying map (Map 1) 
For the preparation of the map I havo to thank my friend, Mr Ed¬ 
ward J Stevens, to whose kindness and technical skill I have been 
indebted on more than one occasion 

SAGINAW RIVFR AND BA\ 

The first recorded notices of the Saginaw country indicate that 
it w^s m the possession of the Chippewa*, a large and important 
branch of tho Algonquian family Thoir range was on both sides of 
Lake Huron to Sault Ste Mane, along the north and south shores 
of Lake Supenor and later into Minnesota They were essentially 
a people of the woods and waters, and as a comtequence of their 
environment the Great I^akes and streams flowing mto them becamo 
their highways, and journeys of hundreds of miles by water were 
not uncommon 
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Their birch-bark canoes were models of lieauty and utility and 
wen used largely in their vojagts o\ir the lake s, whi mis the dug- 
outs, patientlj worked from n solid log, wen an ordinary means of 
conveyance on the Htruuns in addition to the light* r trafl 



Mat 1 Waterways of the Hngmuw District, Michigan 


The earliest white voyagers w r ere familiar with the terrors of 
crossing Saginaw Bay, and today Harbor Beach, the great sheltered 
refuge, \» not infrequently filled with vcsstls northbound, waiting 
for the choppy seas to go down before proceeding on their way 
What, then, must it ha\e been to the Indian in his frail craft? 
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Schoolcraft says 1 “In order to cross Saganaw Bay in safety m a 
canoe, it is nt oesHary to pass up the eastern short from Point aux 
Barques to Point aux C hencs [now called Oak Point], a distance of 
eighteen miles Here, if the lake be calm, the voyageur crosses by 
a stretch of twenty miles to the opposite shore, with the advantage 
of landing on the island of fehawangunk [Chanty], should a storm 
overtake him in the center of the Bay, which is frequently the case ” 
He also mentions the fact that accidents caused by sudden squalls 
often happened at this crossing 

lhe course was almost due west, with the lauding place at 
Gravelly Point, now called Point Lookout 4 Saginaw Bay is, offi¬ 
cially, that part of Lake Huron west and south of a line drawn from 
the Tnwun Point Light to the Point Aux Barques Light from here 
the distance to the mouth of the Au Sabi* Raver by a direct line is 
about forty miles Lo gun this distance, an Indian in his canoe 
paddled nearly a hundred miles, for he crossed the bay, as noted, 
and followed the short, keeping within easy reach of it 

Should he be on his way from the lower end of Lake Huron to the 
Saginaw River, he would not cross to Grivellv Point, but would coast 
along the eastern shore of the bay If th* Au Gras River, the Rifle, 
or the Kawkawlm was his objective, he would cross to Gravelly Point 
The Rifle is a cold swift stream having its sources in the infertile 
sand plains of Ogemaw Count}, it was difficult to canoe, 1 although 
carrying a good volume of water, whereas the Kawkawlm, a sluggish 
stream passing through a more arable territory, was a favor* d high¬ 
way, as the numerous prehistoric remains attist 

Lntering the Saginaw River, our primitive navigator passed the 
sand bluff at West Bay Citv’s present site, finding little current and 
an unobstructed channel through the great marsh to the high ground 
where now is the eitv of Saginaw 

Tlih TirrABAWAHSEE AND ITS THIBUTAHI h 8 

Tittabawassee River has its sources in the pmc lands of Ogemaw 
County It flowed through wide belts of that timber, but along its 

* Schoolcraft, Henry R Namittve Journal of Trawls from Detroit Northwest 
through (hr Great Cham of American Lakes to the Sources of the Mississippi River 
in the Year ISJO (Albany 1821) p 98 

4 Official I*ake Chart Lake* Tne and Ontario, with the southern parts of 
Lake Huron and Georgian Bay Navy Department, Washington 1895 

1 Dustin Fred Report on Indian Earthworks in Ogemaw County Michigan 
(Scientific Publication No 1 Cranbrook Institute of Science, Bloomfield HHla, 
Michigan, 1932) 
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lower course especially, through extensive forests of hardwood cov¬ 
ering a very fertile soil Game of all kmdH, wild fruits, nuts, fish, 
and other edible products were m abundance, so that from the 
mouth of the Tobacco Riv< r to Saginaw the si ream was doited with 
Indian villages, and their remains not only hive astonished the 
archaeologist by their number and extent, but have added richly to 
his stores of relics of the former inhabitants * 

The first branch of importance abovi the juncl ion of t he two n vers 
at Saginaw is th< Chippewa, which unpins into the littabawissee 
at Midland after receiving thi Pine a mile or less above its mouth 
The former has its sources in small lakes in Isabel! i md Mecosta 
counties In Indian days canoes passed up its watu-s to Mount 
Pleasant or farther A few years ago two young nan tarmed from 
that city to Saginaw Ihoy reported i difficult passage in some 
places, but it is to be remembered that before tin forests were cut 
off, the summer flow of the streams was much greater than at present 
The Pine River also had its beginnings in Isabella and M< costa 
counties It was an Indian wnterwa> prohably as far as Riverdale 
in Montcalm ( ounty 

The next tributary of importance is the Salt River, previously 
noted It rises in Isaliella (. ounty In lumbering days murh pine 
was floated down to the littabawassee, and on that river lx low the 
mouth of the Salt River experimental work in sinking a silt well 
was begun under the direction of Dr Douglass Houghton in 1838 
The Salt River could be navigated by canoes for some miles abovt 
its mouth, and Indian artifacts have been coll'clod along its course 
far up toward its headwaters 

In the days of the glory of the pine, ‘ Sixteen ' in Midland 
County (now called Edcnvillc) was a noted place The Tobacco 
River entered the Tittabawassce here, where active lumbering opera¬ 
tions had their headquarters From the relics since collected it 
seems evident that the red men found it a convenient camping 
ground as well as a more or less permanent residence C anoes passed 
up the Tobacco as far as Clare, and quite probably to Harwell I 
have collected chert chips on the river bank at the Clare dam, and 
others have found arrow points there The Cedar River, which 
joins the Tobucco at Beaverton, was also navigable for several miles 

• Dustin Fred, "Home Ancient Village Sites in Saginaw County Michigan, 
Pop Mteh Acad Arts and Letters, 12 (1929) 7fr-93. 1930 
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There is little doubt that the Tittab&wassee was used as a water¬ 
way as far as Ogemaw County The Mackinaw Trail touched its 
headwaters at several places and followed its lower course to Saginaw 

THU SHIAWASSEE AND ITS TUlBUTAUtES 

From its junction with the Tittabawassee the Shiawassee winds 
its way southward through a great marsh twenty miles long and six 
miles wide at its greatest breadth, through this marsh it receives all 
its tributaries, which were Indian waterways Just below Chcsaning 
quick water begins, from this point to Byron and above there were 
alternating rapids and stretches of dead water, but now the nver Is 
obstructed by several dams, the one farthest downstream is at 
Ohesaning 

In the lower section of the great marsh the stream spreads out 
into a shallow sheet of water locally known os Shiawassee Lake, 
filled with rushes, water grass, and wild nee In early days it 
swarmed with pike, Iarge-moulh black bass, and multitudes of less 
esteemed fish, and was the nesting place of myriads of ducks and 
other waterfowl On the driest portions of the marsh tall, coarse 
grass grew to a height of ten feet or more One dry season forty 
years ago I was caught in this tangle of vegetation by a prairie fire 
Only one who has had the experience can realise the difficulty of 
making his way through it with raging flames close at hand and the 
friendly river all too far away In autumn it is no infrequent sight 
to see from Saginaw a brightly lighted sky southward, as of a burning 
city, but this has been lessened by the diking and cultivation of 
about eight thousand acres comprising what is known as “The 
Prairie Farm " On this marsh, covering approximately a hundred 
square miles, there is scarcely a change of contour line 7 aside from 
those created by the dikes The interval on the topographic sheets 
of the Geological Survey of the district is only five feet 

As to the early navigation and its improvement by the white 
settlers, the following extract from a history of Shiawassee and 
Clinton counties* is of interest “The company commenced 
the work in 1837, and continued it during that and the following 

1 U H Geological Survey, Topography State of Michigan, Saginaw Quad 
rangle (Washington, 1919) 

1 EUts, Franklin, Uutory of Shuiwauft and Cknlon Count us*, MichtQOti 
(D W Ensign A Co , Philadelphia, 1880), p 81 
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year, expending several thousand dollars on the nver in removing 
obstructions (principally between Chesaning and the mouth of Bad 
River), erecting dams, and constructing tow-pal hs above Chesaning 
The nver was thus made navigable for flat-bottomed boats or scows, 
several of which were built with foot-boards on each side, on which 
men walked forward and aft in 'poling' the craft up the stream 
This poling process was employod on that part of the nver which is 
below Chesaning, but above that place horses were used At some 
points the tow-path was made on the east side of the stream, and 
at others on the west Lurger boats were afterwards used for 

floating products down the river from Owosso One ‘Durham* 
boat, built at that place earned a cargo of two hundred barrels 
of flour from Owosso to Saginaw ’* 

Later on a lock was constructed at C hesamng, and other improve¬ 
ments were made, but nothing now remains 

In 1887 a schooner fifty-one feet long of seventeen-foot beam and 
foui^foot depth was built at Oakley near the south line of Saginaw 
County * After the work was well under way and the planking on, 
an examination of the nver below Chesaning revealed the fact that 
about four miles of the channel above the mouth of the Bad River 
was completely filled with flood wood, and that instead of a single 
navigable stream, there were three or four small creeks winding 
about through the obstructions As a consequence, the little vessel 
was loaded on sleighs and hauled by four teams to St Charles, where 
it was finished and launched I have not been able to learn when the 
obstructions began, but they still remain 

The Shiawassee was a favonte Indian waterway Along its 
course on rich bottom lands were numerous cornfields On the bluffs 
and benches villages were located At Owosso, Grand Traverse of 
the French canoeman, the Great Trail from Detroit to Saginaw 
Bay crossed the river and followed it down to Chesaning, “Groat 
Rock/* where a large limestone boulder lay in the river bed, and three 
quarters of a mile eastward another great rock mass of igneous origin 
stood in the woods, both objects of mild veneration 

Cass River enters the Shiawassee through the lower end of the 
great marsh about three quarters of a mile above where it unites 
with the Tittabawassee Its sources are in Sanilac and Huron coun- 

• Dustin, Fred “A Reminder of the Old I umber Days, When Ships Came 
In ” The iSofinaw Conner Herald, July 31, 1010 
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ties, the North and South branches joining in Tuscola County, a 
mile south of Cass City 

From its mouth to the Town Line Road in Saginaw County it is 
sluggish, with a fair depth of water, from this point to the Dixie 
Highway it becomes shallow, running over a sandy bottom with a 
few short rifts Onward to Tuscola Village there are a number of 
rapids with gravel and boulders forming the river bed From Tus¬ 
cola to a point two or throe miJee below the Grand Trunk Railroad 
bridge near Case City the nver was a succession of rifts and still 
water, from here for about nine miles upstream the bed is sandstone 
Near the lower end of this outcrop there is a stratum of argillaceous 
hmestone, which the Indians used for making pipes 10 Farther up 
near the Grand Trunk bridge I have seen blocks of similar rock, but 
did not observe whether there was an outcrop of it there 

The Cass is fed by several living streams entering on the south 
side, which have their sources m small lakes At present boating is 
not feasible to where the rock bottom begins exoept in high water, 
although originally it was a waterway from the western edge of 
Sanilac County to its mouth 

A trail on each side of this nver followed it from not far above 
its mouth to Indian Rapids in Sanilac County, with important 
crossings below the East Street bridge near Saginaw, at Bridgeport, 
Tuscola, and Caro 

The Flint River and Swan Creek enter the Shiawassee five or six 
miles above the mouth of the Cass from the east and west respectively, 
Swan Creek a few rods below the Flint 

Swan Creek has its beginnings in Saginaw and Midland oounties, 
and although now insignificant in its summer flow, in the spring is 
often a torrent which spreads over its narrow valley to a depth of 
eight or ten feet It parallels the Tittabawassee at an average dis¬ 
tance of three miles The lower half of its course is bordered by a 
narrow marsh on each side, which widens and merges in the groat 
Shiawassee marsh three miles from its outlet 

Indian remains, beginning at the first high land above the great 
marsh and extending well up into Midland County, are numerous, 
no fewer than eight village sites have been located 11 

M Romfager, C , Geology of the Lower Pemnrula, GeoL Sure Mtch (New York, 
1370), 3, Part 1, 104 

u See map cited in note 7 
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There was no section of the whole district where game was more 
plentiful than In the immediate vicinity of Swan Creek, and during 
the canoeing season the aborigines living thereabouts whose affairs 
or Inclinations took them up the Shiawassee found a nearer and more 
convenient route than the one down the littabawassee A few years 
ago this creek was dredged to the Midland County line, with im¬ 
provement in the boating Forty years ago while hunting in the 
woods bordering the great marsh, I walked for many rods on logs 
that filled its bed near the edge of the timber and a long dlstanoe 
out on the open prairie The season was unusually dr>. and there 
did not seem to be a drop of water in the old channel, but above the 
woods there were several miles of deep water The logs were the 
remnants of lumber days when much timber, especially pine and 
oak, was floated down its waters 

The lower six miles of the Flint River arc through the great 
marsh, but it is not until Genesee County is entered that rapids begin 
At Flushing it flows over a rock outcrop, and the rapids increase as 
it is ascended At Flint the Detroit and Saginaw Trail crossed, a 
branch led north to Tuscola Keareley Creek and Thread River 
flowed into the larger stream at Flint, where it made a great bend 
to the north toward its sources in Lapeer County 

As a highway for pioneer settlers, the Flint River has perhaps 
figured more in the annals of Saginaw than any other The first 
road opened from Detroit to Flint followed the Indian trail, but it 
was several years before it was made passable to Saginaw As a 
result, many of the earliest comers to that p’uoe secured boats or 
canoes at Flint and made the two days' trip to the small village 
clustered around the stockade called Fort Saginaw 

Some of the historical sketches have been put mto print and 
among them we find “A Trip from Detroit to the Saginaw Valley 
over Fifty Years Ago," by William R McCormick 11 At that par¬ 
ticular time the trip took three days, since the water was very low 
and the "rafts" or "flood woods," as they were called, formed long 
and difficult obstructions Later, when these rafts were opened, 
with a fair stage of water the time was shortened a day 

Quoting from McCormick's account, he says "We had passed 
all the rapids and the river now became deeper, and we went on 

» Michigan Pvmeer CotUctuma , Report of the Pioneer Society of the Stole of 
Michigan* 7 (1884) 371*777 Quotation on pp 273-274 
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very well and Boon arrived at the Drift wood** These driftwoods 
had been accumulating for ages, having been brought down by the 
spring freshets The nvcr was so olistructed from the bottom to 
five or six feet above the water, and so tight was it jammed together, 
that a muskrat could scarcely find his way through it The Indians 
had a portage around it where they drew their canoes These 

floodwoods were about forty rods long We then started down the 
nver, and had not proceeded over a mile when we came to the second 
flood wood This flood wood was about twenty rods long We 

then proceeded down the nver for about half a mile, when we came 
to the third and last floodwood ten rods long [This was near 
the present hast Street bridge] Close by was an Indian village 
where they had thur cornfields The floodwoods were 

removed by the lumbermen of the Saginaw valley in 1841 ” 

These flood woods occurred also on the Cass and possibly on the 
Tittabawassee, although I have no record of them on the latter 
stream They occasionally changed the courses of the nvers, a 
notable example of winch can be seen about eighty rods west of the 
Dixie Highway on the Cass Many years ago an aged Indian came 
to that locality on a visit, and remarked that the river was not where 
it should be He indicated its course almost due west along the foot 
of a bluff on the south bank, whereas it now makes a sharp bend to 
the north until it strikes a clay bluff which forws it southwest to a 
point where it again touches the high ground on the south and meets 
its former bed The part thus cut off is a clearly defined channel a 
mile long, usually with some water m it The old Indian said when 
he waB a boy the nver ran through this ravine 

We now come to our last nver, the Bad Geologists say thut, 
long ago in geological time, Lake Huron, then much higher than now, 
emptied its waters into Lake Michigan by way of the Maple and 
Grand nvers 13 The southwestern lobe of this ancient lake had ltu 
shore not far from the pnncipal mendian which forms the boundary 
between Saginaw and Gratiot counties On the headwaters of the 
Maple, northwest of Bannister in Gratiot County, we look across a 
broad, shallow valley, m places over a mile wide 

To one having some knowledge of the geological history of the 

u Leverett Frank and Taylor, Frank B, The Pleistocene of Indiana and 
Michigan and the History of the Great Lakes, U S Gsol Sure , Mon 63 (Washing 
ton, 1915) 
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region a wonderful imgt in Nature's Book h<s optn before him 
In his mind's tye ho sees to the east and northeast a vast lake at 
his feet a mighty flood of water iMiurs southwe stward, but lure the 
picture fades, and it remains for the specialist in Earth's history 
to complete the story The great lake has receded to the present 
waters of baginaw Bay and has its outlet northeastward to the sea 
through the Ht Lawrence, and the little Maple River flowing along 
this great channel “Is lost on the swampy floor throughout its 
whole course from two miles northwest of Banmste r ” 

An examination of the Elsie shoe t of the topographic survey of 
this vicinity u reveals some interesting fuels It is olwcrved that 
the South Branch of the Bad River apparently ends its winding 
course on the hue between Sections 23 and 24 in Elba iownship, 
Gratiot County, less than two miles from a great bond in the Maple 
to the southwest This bend has been cut off by dredging a straight 
new channel on the west side of the Ann Arbor Railroad Where 
the crooked course of tho Bad ends on the map, it has been straight¬ 
ened by dredging ditches west and south following section and 
quarter lines almost, if not to, the old channtl of the Maple 

Tho divide between the two streams is hardly perceptible, and 
in driving across it wc suddenly find water flowing west whereas 
but a few minutes before we saw it running east Before the land 
was cleared and ditched, it was possible in \ery high water to pass 
from nver to river in a canoe Thus a continuous waterway existed 
in tho early part of the last century and before from Lake Huron 
to Lake Michigan 

The four rivers, Saginaw, Bad, Maple, and Grand, constituted 
an important waterway across Michigan It was paralleled by the 
Saginaw Bay and Lake Michigan Trad, and an old map 16 has a 
distinctly marked portage between thf Bad and the Maple, so that 
it is not to be understood that a continuous waterway existed at all 
times and seasons, but there were intermittent periods of complete 
navigation 

In his paper, “Indian Modes and Paths of travel in Michigan 
Waterways,” lt Dr W B Hinsdale, of the University of Michigan, 

14 U S Geological Survey, Topography, State of Michigan, I Wo Quadrangle 
(Washington 1018) 

u Franquelin’a map of the eastern portion of what is now the United States 
(Paris, 1688) See Pop Mtch A end Set Arts and Letters, 7 (1926) 20, note 16 
1927 « Pap Mtch Acad Set , Arts and Letters, 7 (1926) 16 1927 
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says “Canoes could ascend the Grand to Lyons, Ioma County, 
take the Maple and approach within the breadth of a half-township 
the Shiawassee,” whereby it was possible to ascend to its headwaters 
or to descend to Saginaw Bay 

The North Branch of the Bad rises in Gratiot County near 
Ithaca In lumbering days great numbers of pine logs were floated 
down to St Charles where they were sawed Here the North and 
South branches unite, and Beaver Creek, another lumbering stream 
rising only two miles north of the headwaters of the North Branch, 
enters just below the forks At one time a regular steamer service 
was maintained between St C harlcs and Saginaw The last time I 
was at the mouth of the Bad River, the rotting hulk of the Signet , 
which blew up there sixty or more years ago, was still visible 

There is an incident concerning the navigation of the Bad River, 
now almost forgotten, for it took place nearly a hundred years ago 
During the ’thirties of the last century a wild craze for 1 internal 
improvein* nts” afflicted the people of Michigan, corresponding to 
our recent craze for fabulously expensive highways As a result, 
many projicts for improving navigation were put forward The 
state legislature approved of them all and undertook the construction 
of a number, one of the moat ambitious being the Saginaw and 
Grand River Canal Contracts were let and the work started speed¬ 
ily, but tho bubble burst 

A historian of fifty years ago 17 says “It was not to be expected 
that the contractor for this work would be able or willing to 
prosecute it without prompt payment on the part of the State, 
which, failing to meet its engagements was averred by the 
contractor as the cause of the work being abandoned This occurred 
in June 1839 Most of the work required on one section of the 
canal has been completed Ihere is now on the line 

several thousand feet of plank and timber intended for the locks and 
dams A great portion of the timber is framed, and will, from its 
exposed condition, decay very rapidly The timbers mentioned 
remained to rot on the ground, and the remnants of some of them 
have been visible in the town of Chapin, Saginaw County, in quite 
recent years ” 

Today as the traveler from St Charles to Brant crosses the 
South Branch, he will note on his left a lino of straight river about 
1T Page 30 of work dted in note 8 



Indian Waterways of Saginaw District 33 

three quarters of a mile long with the retaining walls and old 
timbers This is the portion of the Saginaw and Grand River 
Canal that was completed, and stands as a monument of folly and 
fatuity 

As late as 1880 a small steamer ojieraUd on the Maple River 
between Maple Rapids in Clinton C ounty to Bridgevillc in Gratiot 
County, but was discontinued soon after, thus ending navigation on 
that stream 

It has been truly said that man or beast having a more or less 
distant objective will follow the lines of hast resistance "this may 
be qualified at times, since occasionally it is more desimhh to cross 
a hill directly than to go around it, time and distance bung saved 
by such a course Likewise a portage between streams or across 
great bends might save tune if not lalmr So far as is known, there 
were few portages in the Saginaw District and no cut-offs, but it 
was possible to pass readily from the waters of the Saginaw to the 
waters of the Muskegon, 18 or possibly from the Sluawasseo to the 
Huron River 


SUPPLEMENT 

DEFINITIONS OK INDIAN NAMF8 OF STREAMS 
OF THE SAGINAW DISTRICT 

It seems fortunate that in the Saginaw District so many Indian 
names were bestowed on its streams and places, which, though cor¬ 
rupted and in some cases almost lost in bad snelling, 19 perpetuate 
the memory of the red man as well as give a significance and char¬ 
acter that our meaningless names do not approach It is believed 
that the names and definitions following illustrate the appropriate¬ 
ness of the aboriginal designations In a few cases the authority 
for a definition is given Some of the Indian names are no longer 
used, but English translations have been substituted 

11 See page 16 of article cited in note 16 

11 The difficulties involved in defining Indian names will l>o readily observed 
in the following note from Sclwolcraft Henry K lreformation Respect tny the 
History, Condition and Prospects of the Indians of the United States (Philadelphia, 
1864), Part II, p 466 

“The crow was known among different band* of Chippewa by apparently 
unrelated name* in some caws for instance at Sault 8to Marie it was On-dai£, 
at Grand Traverse Bay, Kah-gah-ge, at Mackinaw Aun-daig at Saginaw, 
Kah-kah-ge ' 
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Bad — Maw tchl Hr-be ' bad river was the Indian name for the South Branch, 
Mis-a bos, 1 white rabbit, ' for the North Branch Wau po Se-be, “swan 
river ' now called Potato Creek, flows into the South Branch a mile east of 
Brant Center It appears on farmer s map of Michigan M 

B«tr —The English rendering of the name of a small stream flowing into the 
Shiawassee in Section 14 St Charloa lownship The Indians called this 
creek, Maw kwa fee-be, “bear river 

Cass — Na-da way, I bring him in a canoe, ’ referring to some event associated 
with the river It was also called by the Indians ‘the river of the Hurona 1 
owing to the fact that a band of Huron* lived for some period at its bead 
waters and about the forks near Cass City 

Chehoyganing - “ ihe place of the big pipe according to Baraga a dictionary 11 
but an educated Ottawa Indian, 1 S Wakefield, of Grandville, Michigan, 
has informed me that ( hebovgan ’ means ‘ a sound like the passing of a 
needle through fabric Dr Melvin R Gilmore of the University of Michi 
gan, and Edward J Stevens of Kalamazoo, Michigan, also disagree with 
Baraga's translation Mr Stevens lias made a study of Indian place names 
in this state, and Dr Gilmore lias secured considerable direct information 
from tbe Indiana themselves “Cheboygan” illustrates the differences occur 
ring among those whom we may assume to be authorities 

Flint - Pe-on-i-go 8o-bc, flint river, or Pe-on i-go-ing Sc-be, “flint-place 
river Authority Daniel Wheaton a full blood educated Indian of the 
Chippewa tribe, born in Saginaw County where be lived all his life 

Kawkawltn — A corruption of Kaw kaw-ing, ‘crow place According to 
Wilham R McCormick ** Kawkawlin was oallod by the Indians O kaw- 
waw-nlng the meaning of which is pickerel river ' Andrew J Blackbird * 
gives o-gaw as the name for pickerel 1 he ing means ‘ place ' George 
Whoaton, son of Daniel Wheaton, has inform**! mo that Kawkawlin or, 
more accurately, Kawkawiug, moans ‘ crow place 

Muieguay —A corruption of Me-zhe-say, “wild turkey *' This creek rises in 
Shiawassee County and enters the Flint River five miles above its mouth 

Pinconntntf — A name commonly supposed to be a corruption of tho Indian 
designation meaning 1 the place of tho wild potato " This is not the potato 
of the market, but a small tuber which has been called by that name 

Dr Melvin R. Gilmore says of this word 14 “In the Chippewa language 
the word pin is a generic terra signifying tuber,' and is applied to many 
tuberous growths * In this case it designates the Apios tuberosa Moenoh, 
commonly known as rosary root, of which great quantities grew along the 

M Farmer, John, Map of the Surveyed Part of Michigan (New York, 1837) 
u Baraga, Rev Frederic A Dictionary of the Otchipm language t Explained 

m Engluh (Cincinnati, 1863) 

° Page 277 of work cited in note 12 

“ History of the Ottawa and Chippewa Indians of Michigan A Grammar of 

Their Language and Personal and Family History of the Author (Ypsilanti, 
Michigan, 1887) 

* Pap Mich Acad Sa, Arts and Lelters, 17(1932) 133 134 1933 



Indian Waterways of Saginaw District 35 

banks of Pinronnmg Creek and wert fiarvested by the Indians * tor this 
reason states Dr Gilmore, they called this locality Pim-kantng t which 
is to say, the place of the pin 

Rifle — Me-sag-wisk, the name for Rifle River as used m the Troaty of Saginaw 
in 1819 * I have been unable to find its English equivalent 

Saginaw — A corruption of the Chippewa phrase, Haug-ee an te-nah ke-wat, 
where the Sauks (Saugee) were It was easily shortened to baugeantenah 
or Haugenah Authority Daniel Wheaton 

iSebeuxmri A corruption of Se-be-wens literally ‘little nver Sebe means 
‘ Hvor uena is a diminutive ending 

Shiawassee A corruption of O-zhaw wank kwaw Se-l»c * gn'Cn river easily 
corrupted to Shiawassee Authority Daniel Wheaton 

Si van - An erroneous rendering of Hho-sheb So-lie (u e pronounced as in eul) 

‘ duck creek ' 

TiUabawassce — A corruption and shortening of an Indian phrase signifying 
the nver that follows the shore * Has been sj>elled in different ways 
variations of the present rendering 

Saginaw, Michigan 

* Royee Charles C , Indian Ixind Ctosums tn the United Stales Eighteenth 
Annual Report of the Bureau of American Ethnology (Washington, 1899), Vart 2, 
098 




THE ARIKARA METHOD OF PREPARING 
A DOG FOR A FEAST 

MELVIN K (1IMORF 


A MONG the Ankara the serving of dog meat is proper for a 
* feast on some high day, as the serving of turkey is with us at 
Thanksgiv mg and Christmas The flesh of young dogs is preferred 
It was my good fortune to be able to observe, on Saturday, July 24, 
1926, the killing, dressing, and cooking of a dog for a feast of the 
Buffalo Society, one of the eight mystic fraternities of the Ankara 
tribe concerned with socio-rehgious observances An old man named 
Kunufi-wahat had invited his fellow-members to a feast on the occa¬ 
sion of the celebration of the mysteries of the Holy Grandmother 
Cedar Tree 

The Ankara methods of killing and butchering a dog are dif¬ 
ferent from those of other tribes The dog selected on this occasion 
was not yet full grown It was mostly white, but had a few splotches 
of color The work of preparing it devolved upon the wife of the 
host Seising the dog by the hind legs Mrs Kunuh-wahat whirled 
it several times in a vertical circle and then s ruck its back and head 
with great force upon the ground While it was stunned she placed 
her left foot upon its neck, resting all her weight on it, thereby pre¬ 
venting the recovery of respiration until she was sure it was dead 
In reply to a question she explained that swinging the dog around 
was an act of mercy to make him dizzy in order to lessen the pain as 
he hit the ground The only sound from the dog was a little whimper 
as the swinging started 

After killing the dog Mrs Kunufi-wahat kindled a fire and laid 
the body on it Watching it closely, she continually turnod it about 
until the hair was all singed off By this moans the skin was blistered 
till it was puffed out all over the body 1 She then washed off the 
singed hair, using plenty of water to make the carcass entirely clean 

1 I have been told that thla method of removing the hair ia employ cd by the 
country people of France when they butcher a hog 
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l>efore butchering it As she slit open the body from throat to tail 
she was careful to keep the vents closed in order to prevent soiling 
the meat She removed all the viscera and washed out the trunk 
Then she cut off the head and tail, which were discarded with the 
viscera 

The dressed carcass was divided into portions in accordance 
with a well-established tradition These portions are the two fore¬ 
quarters, the two hindquarters, the two sets of nbs, the cervical and 
dorsal vertebrae with adjacent bones and muscles between the shoul¬ 
ders, and the lumbar vertebrae with the bones and muscles which 
form the pelvic girdle 

The Ankara cut up the carcass of a dog with the skin still upon 
it, as is the case when white people butcher a hog Mrs Kunufi- 
wahat said in explanation “The skin is too rich to lose ” 

There is nothing distinctive in the last steps of the prepara¬ 
tion for the feast As the water is being heated in a kettle the por¬ 
tions of the meat are cut into small pieces, washed for the final time, 
and then put into the pot to boil When the cooking is completed 
the meat is ready to serv e 
University of Mioiiuan 



THE PLIGHT OF LIVING SCALPED INDIANS 


MEI \ IN R ( II MORE 

T HL practice of scalping, the taking of a small patch of skin from 
the top of a slain euemy’s head as a battle trophy, sometimes, 
though very rarely, resulted in the scalping of a man who was not 
dead, but who in the confusion of battle appeared so from having 
been knocked unconscious by a blow on the htad No warrior would 
knowingly remove the scalp of a living man, but if ho found an ap¬ 
parently dead enemy on the held of battle he might take the scalp 
In the Ankara language the term applied to a living man who 
had been scalped by mistake is tsohotiuhn Shch a man was moBt 
unfortunate, for by tribal custom he could not return to take his 
place among In mg men On recovering from his wounds ho had to 
live m solitude He made a shelter for himself in some isolated place 
far away from the villages and the customary resorts of his people 
He cunningly concealed his dwelling to keep it from being seen by 
anyono who chanced to pans hy he was ngarded as a dead 

man and a ghost, the sight of him would have been a shock and an 
offense to the living 

A tsohoniifm confined most of his movements to the nighttime 
or the dusk of evening, in order to lessen the risk of being seen, if 
he did move about in broad daylight it was only at times when he 
had assured himself by scouting that no one was m the vicinity 
Being absolutely without human companionship, nc was separated 
as if by death from the community of the living He had to take 
care of himself as best he could, unaided by friends or relatives 
He had to find and prepare his own food, contnvc his own raiment 
and footgear, and manufacture his own utensils and weapons Any 
manner of communication with him was likely to bnng bad luck 
This paper has to do with the plight of two living scalped men 
When the first one whose story is recounted hero wont away to war 
he left at homo a wife and a little boy, both very dear to him, but 
after he had lost his scalp he was irrevocably separated from them 
Because of his deep love for his wife and child he could not resist, 
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however, the desire to be near them, although custom and religious 
practu^e made it impossible for him to go openly into the village 
and make himself know n to them 

His wife mourned for him very deeply and Bincerely Often she 
would go away from her people and the village that she might be 
alone in the silence of the hills at evening and undisturbed while 
wailing and mourning Her husband, as he hovered about outside 
the village, concealed by the twilight and the darkness, heard her 
crying many times, yet restrained himself from approaching her 
But a time came when his longing overpowered him and very quietly, 
so as not to startle her, he came near and fipokc in a low voice On 
hearing him she supposed him to be a suitor who had come to court 
her She tned to repulse him “ I do not wish to talk with you Do 
you not understand that I am grieving for my husband who is dead, 
and that I cannot think of any other man?” Then he very gently 
made her realise that it was her husband who was speaking to her, 
that a mysterious power had come to him after bis death on the 
battlefield and resuscitated him, but because the enemy had scalped 
him he was forever separated from her and their child and from 
all the living He told her that for this reason he could not come 
to her, that for him to have any connection with the living was 
contrary to the will of the holy mysterious beings who had revived 
him But he said hia love and longing for her and for their child 
were bo great that his feelings had compelled him to come often at 
night to a place where he could sit overlooking the village and think 
of his dear ones 

After he had thus made himself known and after they had con¬ 
versed for a while, the young woman returned homo to the village 
and the tsohonufiu went back to his cave Before they parted they 
agreed to meet again in similar manner, and to take great care that 
they should not be discovered By means of these meetings the man 
kept informed concerning affairs among the people After a time 
famine came upon the village, and he was anxious about the welfare 
of his child When his wife informed him of the situation he told her 
of his anxiety and promised to supply her with provisions for their 
need if she could keep the matter secret Prom time to time he 
brought supplies for her to their meeting place 

Her father and mother noticed that she wds obtaining food and 
concluded that a suitor was making the gifts Her father was con- 
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tent and Raid “Our daughter is a widow, but she will now have a 
husband to provide for her and our grandchild It is well " So 
matters continued for a while, but the husband replied to entreat¬ 
ies “I cannot come home That is not permitted by the mysterious 
beings who resuscitated me Evil consequences would result if the 
requirement that I remain apart should lie broken M Finally he 
sent provisions to his own parents also, and eagle feathers to his 
father They, too, concluded that the gifts came from a suitor and 
were not displeased 1 hey thought that I heir daughtcr-in-law would 
soon have a husband, with security for herself and her child 

The secret meetings continued, and the feeling of strangeness 
that was due to his abnormal condition gradually wore off a little 
The intimacy which they had experienced in their earlier, happier 
days now returned to them One evening as they sat and talked 
together the wife asked to be allowed to see the scar of the w r ound 
on his head As he complied, their tender feelings for each other 
became so great that their restraint was wholly overcome and they 
joined in conjugal embrace Then realisation came to him lie felt 
Rtricken, and said with remorse “Now wo should not have done 
this I think that tomorrow I must die If tomorrow night I do 
not come here to you it will be because of my death You will then 
go to the place of which I have told you, where I have been keeping 
myself since 1 was resuscitated by the supernatural powers You 
will find me dead or dying There I have all manner of supplies 
These you will divide with my relatives “ 

Near morning they parted, after he had given her careful in¬ 
structions how to find his cave He told her he would leave broken 
branches and twigs to mark the way He gave her those directions 
“The place is in the face of a steep hillside You will find on it 
stones which serve as steps to mount to the entrance of the cave 
As you ascend upon these stones you will come to a clump of sage¬ 
brush When you pass it you will see, a little higher up, a large 
root that seems to protrude out of the hillside You will pull upon 
this root It will open my door Then you will enter On each side 
of the entrance there is a storage place In the bins you will find 
all kinds of supplies, there are food, clothing, robes, weapons, war 
bonnets, and many other things of use and value which I ha\e seised 
from enemies ” 

The next evening the young woman came again to the rende*- 
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voua where she and her husband had been meeting, but he was not 
there She waited m the hope that he might yet come Through 
the long night she stayed, but ho did not appear She recalled the 
foreboding words he had spoken to her at their last meeting, when 
he had told her he expected to have to die because of having broken 
the restrictions imposed upon him As the night wore on she was 
convinced that she would never see him again in life She returned 
home before dawn and took steps to carry out his last instructions 
►She rekindled the fire and prepared focal Then she summoned her 
own parents and his to come and have breakfast with her She ex¬ 
plained that she had something to tell them Ihey expected her to 
announce her engagement to the donor of the food and other supplies, 
for they knew nothing of the fate of the husband who had t>een lost 
in battle 

What she had to say was far different from that which they had 
been anticipating She startled them all by telling them that she 
hod been visiting her husband and that he was a taohonufui, who 
could have no relations with the living She recounted the occur¬ 
rences of their last meeting and related the words he had spoken at 
that time Ihcn she concluded “We must now go out there I 
am sure he is dead He told me that he expected to die and that, 
if he failed to meet me last night, It would be because he was dead ” 

Thereupon the young woman guided them to the cliff winch her 
husband had described On approaching the cave they saw the 
man’s feet extending from the entrance, where ho had died as he was 
going into the cave 1 hty lifted up the body, carried it inside, and 
laid it upon the lx d Then they sat dow n upon the ground and w adod 
for him After t he mourning ceremony the young man’s father spoke 
“We will leave him here Wo will not take him to be buned in the 
cemetery of the village This was his home It is inside the earth 
Mother Larth has rcoeived him back again We will leave him here 
to her protection ” 

Before departing the wife told them about the storage bins and 
the goods which he had directed her to divide among them After 
carrying out his wishes they Bealed up the entrance to the cave and 
went home 

“His bones must be there yet,” said my informant when ho told 
me the story The time of this event was very many years ago, and 
the location was somewhere near the Missouri River, much farther 
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downstream than the present home of the Ankara tribe, to which 
thiy came in their later migration 

Another tsohonufiu lived among the Ankara withm the penod 
during which the tribe has occupied its present territory The loca¬ 
tion of his cave was discovered about forty or fifty years ago It 
is on the land of Mr William Deane, about two miles south of his 
house, and faces the Missouri River I visited it in August, 1932, 
with Mr Deane as my guide The roof had fallen in long ago, and 
erosion and weathering have lift their marks upon the face of the 
bluff, which is partly overgrown by vegetation A Ncraggly growth 
of chokebemes, buffalo berries, and other shrubs surrounds it It 
was twelve to fifteen feet wide and fifteen to eighteen feet long In 
his boyhood and youth Mr Deane had often heard from his people 
the story of the wretched man He had seen the cave while it was 
still in nearly the same condition in which it had been abandoned 
hrom his description and from the ruins I was able to visualize it 
as it must huv e txsm during the time of its occupation 

The story, as Mr Deane had heard it from older members of hrn 
Inbe, was that a (*ertnin Ankara warrior who had been wounded in 
battle had fallen unconscious and, while lying in a deep swoon, ap¬ 
parently dead, had been discovi red bj the enemy On regaining con¬ 
sciousness in the night, he found, to his horror, that he had been 
scalped and hence could not return to his people for help With great 
effort he dragged himself away and reached the nv er, w here he slaked 
his feverish thirst Then ho hid and remained in concealment until 
he felt his strength gradually returning Thanks to a strong con 
stitution, he fully recovered his health, whereupon he sought refuge 
in the Little Bad Lands on the north side of theMissouri River below 
the point where Flbowoods is now, the location of the tort Btrthold 
Indian Agency In these desolate, craggy hills lie found the cave 
which he fitted for his abode From springs no great dislance away, 
at the foot of the bluffs, he obtained water for dnnkmg and cooking 
Tho smoke from his fireplace was drawn away through a fissure con¬ 
cealed among the rocks and earth and overgrow th of shrubbery, so 
that there w as slight nsk of detection by chance passers-by By hav¬ 
ing only a little fire, and that only at night or after twilight had 
fallen, he lessened the chances that the smoke would betray his 
hiding place 

After the battle, surviving comrades who had noted the place 
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where they had seen ham stricken down and, as they supposed, slam, 
returned with some of his relatives to recover the body for banal 
They could not find it, although they searched a large area Some 
time later the dogs of the village frequently were heard barking at 
night, and m the morning strips of meat would be missing from the 
drying poles The circumstances led the people to suspect that the 
victim of the battlefield had had the misfortune to become a tsoho- 
nufiu, that the barking of the dogs had been caused by his coming 
into the village, and that it was he who had helped himself to the 
stnps of meat They thought that he must have found shelter some¬ 
where in the rough, broken Little Bad Lands, which lay upstream 
not far away to the northwest, yet they never saw any trace of him 
Many years later, while his story was still being told among the tnbe, 
but after all or most of the people w ho had known him were dead, the 
cave was found abandoned, though the remains of the occupant were 
never discovered Ihe people think that death may have overtaken 
him in some unknown shelter 

While the tsohonufiu was still alive the Ankara had their winter 
quarters in the shelter of the thick woods on the flood plain of the 
nver, about a half mile to the southeast of the cave in the bluff At 
intervals during the winter his grandmother came to a place on a 
terrace at the edge of this region of rugged hills and ravines where 
she thought he might possibly have found shelter Each time she 
brought parcels of food, moccasins, clothing, and other useful arti¬ 
cles She would sit and wail and cry, and call her grandson's name 
aloud, tolling him that she had brought these gifts, hoping that he 
might be somewhere within sound of her voice and thus would know 
that she had placed comforts there for him It could be noticed on 
the following days that the supplies were gone, so that the popular 
supposition that the young man was living and had a shelter some¬ 
where in this wild region was strengthened 

Since the winter village was so near it is probable that in the sol¬ 
itude of his cave he saw and heard much of the activities of his people, 
though none of them had ever seen any trace of him or heard any 
sound from him The pleasantly exciting winter sports went on near 
him, but he could have no more part in them than a ghost The 
water flowed from a copious spring a few hundred feet to the west 
of his cave and spread upon the flood plain of the nver There it 
frose and provided a large area of smooth ice On moonlit evenings 
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the young peqple would oomo with their gliders made from buffalo 
ribs No doubt the tsohonufiu frequently heard their gleeful shouts 
and laughter Finally someone would shout “Come, it is time for 
us to go homo The tsohonufiu may be somewhere about!" These 
words, too, must have reached his ears as the merrymakers trooped 
past m mock alarm hurrying toward the village 

When the cave was first discov ered it w as in the condition in which 
its occupant had left it His fireplace was in the earthen floor His 
bed was on an earthen bench against the back wall at the northwest 
corner Some of his gear was stored in the north* ust corner A bin 
for provisions had been excavated in the clay at one side of the ui- 
tranoc On the other side a reservoir for water had been dug in the 
clay It had been puddled with clay to make it mipcr\ lous 

At the present time the cave Iks open to the sky because of the 
collapse of the roof Them is no reminder of the tragic life which 
was lived in this remote and wild place Behind it rise the high gray 
buttes and bluffs, and groves and thickets of native fruits Before 
it, in the flood plain of the Missouri River, stretches the green for¬ 
est of cottonwood, elm, ash, and other trees High in the blue sky 
above an eagle is frequently soaring 
UurmtaaiTr or Michigan 




INDIAN TRADE IN MICHIGAN 

FRA.NCFS HE \TO\ HU,HIS 

I NDIAN tnule in Michigan has had two phases one which pre¬ 
ceded the coming of the European and one which was the n suit 
of his coming Archaeology supplies < vtdcnct of th< prehistoric 
commerce, whereas the relations of missumant s and travelers and 
the documents of the Erench and English colonies describe the post- 
European intercourse 

Michigan is particularly well suitrd for commerce 1 he Great 
Lakes and tht inland waterways form arteries of travel which wero 
used by the Indians as well as by the h uropeans I and routes also 
were numerous, aroliaeologual investigation has shown that Michi¬ 
gan was covered by a network of trails Man) roads of iht present 
day have been laid out upon this aboriginal pattern The Indian 
trails not only were local routes, but were connected with, and often 
formed part of, a great network of trails reaching from the Atlantic 
seaboard to the Mississippi River Dr Wilbert B Hinsdale of the 
Museum of Anthropology of the University of Michigan has mapped 
and described these routes in detail m his Archaeological Atlas of 
Michigan 

The evidence of Michigan's al>onginal commerce lies m the 
mounds, graves, and village sites not only within the state itself, 
but throughout the neighboring states, and even farther afield 
The bulk of the trading of which the mounds afford direct evi¬ 
dence oentcred about mineral products in the form of raw materials 
Ihe people living about Lake Superior must have found their abun¬ 
dant native copper a commodity m constant demand, 1 for the dis¬ 
tribution of prehistoric copper artifacts is wide, and the Lake 
Superior region is assumed to be the source of most - if not all — 
of the mineral Ono archaeologist 8 regards as evidence of such 
prehistoric intercourse with the regions to the south the many 

1 Shetrone, p 64 (Complete bibliographical data are given at the end of 
this paper) 

1 Moore, C B , quoted by West, p 64 
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remama found in the mounds of the mid-western states, namely, 
shell implements and ornaments and raw material obtainable only 
on the Atlantic seaboard or on the Gulf Coast These things were 
traded for copper from the north Prehistoric copper artifacts have 
been found also from the Atlantic Coast to the Mississippi River 
and even farther to the west and southwest 4 

Evidences of trade with other regions have been found m Mich¬ 
igan Two pendants of sea shell were uncovered in a prehistoric 
gravi on Mackinac Island, 4 and other finds of shells from the Gulf 
of Mexico have been frequent in Michigan bunal mounds Artifacts 
of obsidian from the Rocky Mountains and of catknile from Minne¬ 
sota are occasionally come upon in the southern parts of the state 1 
Arrowheads of the material from Flint Ridge in Ohio have been 
found here,* and plates of mica, probably from the Alleghany 
Mountains, have been taken from mounds near Grand Rapids T 
Since “no definite medium of exchange has been identified 
in the prehistoric sites" * and since histone Indian tnbes had not 
advanced beyond the stage of exchanging commodity for commodity, 
it is to bo assumed that ubonginal commerce was conducted on the 
basis of burter 

With the amval of the Europeans native culture changed pro¬ 
foundly This change was brought about by commerce between the 
Indians and the newcomers 

It was Michigan's fur supply which attracted the white men, 
the first of these to arnve were the French Explorer, trader, and 
missionary found Michigan nch in possibilities because it abounded 
in furs The Indians’ first contact with Europeans was through the 
medium of trade and for the purpose of trade only 

One of the first effects of European contact upon the native com¬ 
merce of Michigan was an increase in the volume of trade The 
tribes of the neighboring regions are known to have had commercial 
relations with one another at the time of the coming of the French 
The Wyandots bartered the surplus of their maise fields with the 
surrounding tnbes m exchange for fish 9 When the explorer Nicolet 
was sent from Quebec to make peace with the Winnebagos beyond 

* Hinsdale, Archaeological AUa$ of Michigan, p 12, Rau, p 365 
4 NadaiUac, p 173 * Hinsdale, Trade, p 2 

1 Rau, p 368 1 Greenman, p 8 

> Hhetrone p 63 9 Mason, p 687 
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Lake Huron, he found them trading with n tribe from farther west, 
which is thought to huvt been the Dakotas 10 The Potawatomi, 
living on the western shore of Lake Michigan at the time of Mar¬ 
quette^ visit, were noted as traders 11 In contrast to this probably 
intermittent trade there grew up a commerce which attracted in¬ 
creasing numbers of Europeans, which became concentrated upon 
certain commodities, and which was continuous 

Trade became specialized m furs The state was rich in many 
kinds of peltry, but the most valuable of all was the beaver For 
the Indian hunting had developed into something more than a means 
of obtaining food and material for clothing It was now a gainful 
occupation 

To estimate the amount of fur traded by the Indians m Michi¬ 
gan is impossible, for this region was but a small part of a great 
Canadian province of which furs were the chief sourco of wealth, 
and estimates were made for the province as a whole lhe produce 
of the year 1698 was 181,150 furred animals, of which 106,000 were 
beavers 13 So hard was the trade pushed in the New World that 
the market became overstocked with beaver * When a new trench 
trading company was formed in 1700, they took from the hands 
of the former company an accumulation of 600,000 pounds of bea¬ 
ver, paying only one-half the usual price trench markets re¬ 
fused to buy, hence the directors burned three-fourths [of the 
supply] ” 11 

As a result of the condition of the market the beavor trade was 
restricted in favor of the less lucrative oommerce in other furs The 
Indians therefore were engaged in hunting elk, roebuck, otter, and 
black bear Since they were able to supply their wants by the 
trade earned on in these skins, they had by 1702 largely given up 
hunting the beaver 14 

The first trading for peltry between French and Indians was in 
the hands of the coureurB de bots 11 After prolonged expenence in 
trading with these forest rovers at the Indian camps or hunting 
grounds, the natives began to be traders m their own right French 
policy required them to bring their furs to the great depots of ex- 

1# Johnson, pp 6-7, and note 14 p 6 
11 Jenka, p 1053 u Johnson, p 23 

u Ibtd , p 36, note “ lb%d , pp 36-37 

u For a deaonption of auch trading aee Blair, 1 263-265 
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change at Montreal and Three Rivers 18 Although many Indians 
sold their p<lts to the lawless forest rovers, many others made 
journeys to these depots m uistcm Canada, where great annual 
fairs were established Hero they camped outside the cities, met 
the rmrehants, and bartered their furs for merchandise 17 When 
trading posts were established in Michigan during the second half 
of the seventeenth century, the long journey to the east became 
unnecessary 18 

Some tribes acted as middlemen between the French and the 
more distant native groups The trade which the Hurting had with 
other tribes brought them no little gam 18 Iho Potawatomi were 
intermediaries bftween the french and lh< tribes of inland Wis¬ 
consin 0 The Ottawas wtnt away toward Keweenaw in the north 
and “sought to carry on trade with those tribes, who gave all their 
beaver robes for old knives, blunted awls, wretched nets, and kettles 
used until they wore past service ” 1 

The Indun phyed still another r61e, that of representative of 
the unlicensed french trader In order to save the overstocked fur 
market Frame forbade all trade in the upper country of Michigan 
at the end of the seventeenth century To attempt to stop this trade 
while the c&ureurs de bots roamed about at will was futile The traffic 
went on But the trader faced the problem of how to get his pelts 
to market and secure merchandise in exchange Since he dared not 
do it himself, he sent the Indian The latter was easily trained, he 
visited the colony ami carried on all necessary transactions r 

from the time of the arrival of the French m Michigan there 
was competition for the Indian trade, and as tune passed this 
rivalry changed from individual to national There were two ways 
to attract the Indian trade to pay highi r prices for peltries and to 
offer merchandise at lower prices, or, to reward the native with 
presents The latter method was used by the french, the former 
wus the British policy J he roving french traders bought the 
natives’ good will and services with presents,** which were usually 
intoxicating liquors * 

The IndianB of the upper country who went annually to Mon- 
n Johnson, p fi, Jesuit Relations 29 247 
11 Johnson, p fi, notfl 11 Ibid , pp 15-16 

'• Jesuit Relations, 29 247 * 8 Jenkji p 1053 

n Blair, 1 173-174 n Johnson p 29 

» Ibid, p 54 * Ibui pp 25-27 
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treal often took nch and costly furs to the officers, and return 
presents were given at the king’s expense ** This innovation, which 
began as a gesture of generosity, came to be a necessity when British 
rivalry for the Indian trade began By 1670 the Lnglish had estab¬ 
lished on Hudson Bay a trailing post which lured Indians and 
coureurs de boi8 from the brench jHists of northern Michigan, because 
the British paid more for peltries and offered cheaper goods M l^ator 
the British from New York came to Michigan with an abundance of 
cheap merchandise and quantities of rum to attract trade from the 
French In the valley of the bt Joseph Kivcr, the ngion of trade 
for the Miami and Potawatoim, bnglish influence grew strong, and 
the French found it difficult to hold the Indians’ allegiance without 
continually loading them with presents 27 When Michigan became 
a British possession in 1759 this French practice cost the bnglish 
dear in both goods and trouble 38 

It is commonly supposed that the Indian drove poor bargains m 
his early trading ventures, and so he did from the point of view of 
the European This quotation is typical “ihe brench soon dis¬ 
covered that the Indian knew little of the value of fur and readily 
exchanged the costliest peltnes for whatever tickled his fancy, even 
though it were a mere trifle Ho while the trade was in its 

infancy, an enormous profit accrued to the successful trader, at 
times a profit of from six to seven hundred per cent ” 19 With 
practice, however, the natives improved, and in the eighteenth 
century “they had become excellent judges of the articles which 
were imported for them, and readily ascertained the lowest pneo 
for which they might be purchased ” 10 Early m the association of 
the Indians with the French the beaver pelt became a medium of 
exchange and replaced trade by barter 11 

The Michigan Indians' first contact with European culture was 
at the French trading posts These were established at meeting 
places of the Indian and where the possibilities of trade made them 
worth while Sault Sle Marie was the first to assume importance, 
it was located where the Indians gathered for fishing and became 
the center of a widespreadmg fur trade “ Of all the French trading 


* Johnson, p 33 
« Ibtd, pp 61-62 
» /btd , pp 23-24 
u Ibtd , p 61, Swanton, p 448. 


» Ibid, p 17 
” Ibtd , p 66 
Ibtd , p 126 
° Johnaon p 16 
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posts that at Mackinac Island or Michihmackinac was the greatest 
It was located on the highway to Wisconsin and the wilderness 
beyond, and became a resting place for traders and a depot of ex¬ 
change “ The poet at Detroit was established when English rivalry 
for the fur trade was becoming intense It was the entrance to the 
northern Michigan fur trade for thost living to the south and south¬ 
east and its strategic position was an important ono to control 
Indians were enticed by any available means to settle at Detroit, 
until Michilimackinac was almost abandoned and some two thou¬ 
sand Hurons, Ottawas, and Potawatomi had assembled at the new 
post 54 

The advent of the European and the emphasis upon trade greatly 
modified native culture The gun replaced the bow and arrow Ihe 
aboriginal tools of stone, bone, and wood gave way to steel hatchets 
and axes, steel kmvos, and iron hoes The crude pottery and the 
vessels of wood and bark were supplanted by copper and iron kettles 
European garments and cloth took the place of skin robes M 

The whole pattern of native life was altered The emphasis 
placed upon the Indian's hunting and trading by the European was 
injurious to the native economy MacLeod says “ It inhibited his 
settling down to Europeanised agricultural living As the 

supply of fur-beanng animals decreased with the progress of Euro¬ 
pean settlements, the Indian village decreased in size, for the various 
families had to scatter in order to roam in hunting over wider and 
wider fields " * 

Intertribal hostilities were engendered by the fur trade Mac¬ 
Leod writes of this “By the middle of the seventeenth century, the 
Iroquois had nearly killed off the beaver in their own country and 
could get relatively little fur to trade for European goods Conse¬ 
quently one of the principal objects of the Iroquois in warring upon 
and subduing the Algonkian tnbea w the West — in what became 
the Northwest Territory of the United States — was to bring pressure 
on these tribes and oblige them to bring their furs to Albany to 
exchange for English goods, rather than to give them to the French 
traders of Canada To get to Albany these western tribes had to 
w Johnson, p 16 

u Jbtd t pp 31-40, for a description of Indian life At the French trading 
posts see BUir, 1 232-283 

“ MacLeod, p 147, Wiseier, pp 235-236 
*• MacLeod, pp 311-312 
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pass through the Iroquois country, and pay toll to the Iroquois for 
the passage, a valuable source of profit for the Iroquois ” 17 

Subsequent to the Iroquois attempt to gam control of the trade 
of Michihmackmac the Ottawas and Hurons fought for commercial 
supremacy At the same time the tribes living about Detroit were 
at war ” 

In conclusion, then, we find that the Indians of Michigan en¬ 
gaged in commerce in aboriginal times, as archatological investiga¬ 
tion reveals After contact with the buropeans, howtver, trade 
became more conspicuous in native culture The emphasis placed 
upon trading by the white imn changed the whole organization of 
aboriginal life The Indian passed from an economy based upon 
hunting for use to an economy based upon hunting in order to trade 
When game inevitably became scarce, hunting for the purpose of 
trading was no longer possible Here was a crisis The ancient 
economy had been abandoned, the later economy was played out 
There remained only one fate for the Indian cultural extinction 
He disappeared from the scene of post-Furopean American culture 

University or Michigan 
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A COMPARATIVE TAXONOMIC STUDY OF 
FORMS OF COLLY HI A TUBEROS 4 FR 
AND COLLYBIA CIRRATA FR * 

TEAN D ARNOLD 

K AIJFI MAN (5) describes Collybia tubrrosa Fr as small, 5-10 mm 
. broad, convex to plane, whitish, often tinged reddish, stem 
slender, 2-4 cm long, 1 mm thick arising from a reddish brown 
or blackish, small aclerotium It grows gregariously upon decayed 
agarics or damp humus, and is r< ported as frequent throughout the 
slate CoUybin nrraia is 5 12 mm broad, plane or depressed, umbih- 
cate or papillate, white or tmged reddish, stun 2 5 cm long, with 
a fibril lose, radicating base The gills and sport s art practically alike 
in the two spi cios Collybia cirrata, reported on decaying vegetable 
matter in the woods, is infrequent throughout tht state 

The main differt nee between the two species is, then, the pro¬ 
duction of a sclerotium in C Inborn and the lack of it in C cirrata 
Kauffman mentions that some authors (Schroder, for example) 
say that C cirrata may have a yellowish sclerotium, and that others 
(Frits, GiUet, el al ) consultr that it has none Kauffman si itts that 
he has never seen C ctrraia with a stlerotium 

During 1932 a number of collections were made wlueh fitted 
well the general description of these species Some had selerotia, 
others did not It was observed, moreover, that the selerotia were 
of two distinct types One was dark reddish brown and shaped 
somewhat like an apple seed, and the olher was an irregular, nodular 
body, always of a yellow color Ihe form without selerotia was 
striking on account of its habit of growth in dense clusters, clearly 
growing on a mass of decaying fungous material Under the pines 
in Saginaw Forest, Ann Arbor, Michigan, in the fall of 1932, it was 
common to find these dense patches with 30 to 50 or even 100 pilci 
in them (PI I, Fig 1) When one collected these fungi, they came 

* Papers of the Department of Botany and the Herbarium of the University 
of Michigan, No 411 
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up as a whole very easily, and it was seen that they wort growing on 
the remains of old Boleti, apparently Boletus luteus, which was com¬ 
mon there 

The question arose whether one or several species exist The 
form with the dark reddish brown sclerotm (PI 1, Fig 3) is ap¬ 
parently the same as that which Kauffman regarded as C tuberosa 
The form without sclerotm (PI 1, Pig 1), growing on Boletus, is 
similar to the plant which Kauffman interpreted as C eirrata He 
states that it grows on decaying vegetable matter in the woods, but 
does not mention the densely gregarious habit winch is so character¬ 
istic in our collections The identity of the form with yellow sclerotm 
(PI I, Fig 2) was uncertain 

A review of the literature resulted in finding that these three 
forms have been variously interpreted Cooke (3) illustrates C 
eirrata with yellow tuberous sclerotia Schroeter (6), as mentioned 
above, said that he found t cm ala with yellowish sclerotia Bresn- 
dola (2) calls the same fungus C cirmta Sthurn var Cookei Bres , 
and recognms the form without any scl< rotm as C eirrata, in agree¬ 
ment with the original description of this species 

Jaap (4) states that C tuberosa occurs only among fallen needles 
and in moss on remains of fungi of the previous year, and that he 
found C eirrata only on decayed Hypholonm He describes a plant 
as C tuberosa var etuberosa , which, so far as the writer can deter¬ 
mine, is identical with C eirrata Jaap related it to C tuberosa be¬ 
cause it grows upon Russula and I^actaruis, upon which C tuberosa 
is commonlj found He emphasizes the point, however, that var 
etuberosa occurs on fungi of the current >ear, whereas C tuberosa, 
he believes, occurs only on fungi of the previous year 

Bresadola (1) figures under the name Marasmius scleroltpes Bres 
a fungus which closely resembles C tuberosa , having the dark reddish 
brown, apple-secd-shapcd sclerotium He thinks this is the C 
eirrata of recent authors, not of Fries, but it is not at all clear how 
he could have arrived at such a conclusion So far as can be deter¬ 
mined, M sclerotipes Bres differs from C tuberosa Pr only in that 
it grows on leaves instead of on old agarics 

It would seem that BrcsodoJa’s treatment is the most preferable 
at the present time The form with the dark reddish brown apple 
seed-like sclerotia represents the true C tuberosa P r , originally 
described as Agancus tuberosm by Bulliard and later placed in the 



Collybia tuberosa and Collybia cirrata 57 

genua Collybia by Fries The form without sclerotm is C cirrata Fr , 
originally described as Agancus cirraius by Schumacher and later 
transferred to Collybia by Fries The form with the yellowish nodu¬ 
lar sclcrotia may be regarded, at least for the present, as C cirrata 
Fr var Cookei Bres The writer believes that M sclerotipes Bres 
should be considered a synonym of C tuberosa Fr 

This iB the first time that C ctrrcila hr var Cookei Bres has 
been reported for Michigan The plant has been collect* d on numer¬ 
ous occasions, it was found in Ann Arbor as early as 1905 These 
earlier collections were identified as C tuberosa or M sclerotipes 
Collections from the following localities in Michigan have been 
studied 

1 Collybia tuberosa Fr 

Rock River, Sept 11, 1927, C H Kauffman, No 2598, Rock 
River, on decayed aganc in swamp, Aug 20, 1932, E B and 
E E Mains, No 32 184, Oscoda, on decayed aganc matenal 
and also on pine needles where agaric matenal was not evident, 
Oct 14, 1932, J E Davidson, No C6 

2 CoUybia cirrata Fr 

Cedar Lake, west of Chelsea, “on very rotten wood,” Oct 12, 
1904, C H Kauffman, Saginaw Forest, Ann Arbor, on remains 
of old Boletus, Oct 1, 1932, J L Davidson, No C3, later col¬ 
lections of the same species from the same place, Nos C4, C9, 
CIO, Cll, C12, and C13 

3 Collybia cirrata Fr var Cookei Bres 

Ann Arbor, on decayed aganc, Oct 18, 1905, C H Kauffman, 
Ann Arbor, on soil, Oct 0, 1932, A H Smith (J E Davidson, 
No G5), Whitmore Lake, Oct 4, 1907, C H Kauffman, Lake¬ 
land, on soil, Oct 15,1932, A H Smith (J E Davidson, No C7), 
Lakeland, some on agaric matenal, Oct 15, 1932, E B Mains 
(J E Davidson, No C8), Duck Lake, north of Pinckney, on 
humus in woods, Sept 24, 1932, J E Davidson, No Cl 

These three forms have been grown in culture on several different 
media and under various light and temperature conditions It has 
been found that the production of sclerotia and the type of sclerotium 
formed are very constant and reliable characteristics The wnter 
believes, therefore, that the three forms should be regarded as distinct 
The question arises whether they are three varieties of one species, 
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or two species with a Vanety of one, or three distinct species It is 
problematic whether the plant with yellow sclerotia should be re¬ 
garded as more closely related to C nrrafa, a plant without sclcro- 
tm, than to C tuber am, the plant with the reddish brown sderotia 
So far as the pilci are concerned, there is a clostr resemblance be¬ 
tween C cirrala and C tuberosa than there is between C cirrata and 
its variety Cooke i, since the pilei of the first two are ultimately 
depressed, and those of the form last mentioned are convex or plane 
as a general rule At the present time the writer is of the opinion that 
they may be three distinct species It is hoped that cultural studies 
now in progress may throw some light on this question 

The writer wishes to express her gratitude to Dr E B Mains 
for his many helpful suggestions throughout the course of this study 
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TWO NEW PALEOBOTANICAL RFCORDS FOR 
THE ANTRIM SHALE OF MICHIGAN* 

INE7 MARGARFT CLARK 

D URING the summer of 1932 two new fossil plants wire dis¬ 
covered by the author in the Antrim shale of Michigan The 
first was a piece of calcified wood from a roadside exposure on the 
U S highway four miles north of Ossmeke in the NW quarter of 
Section 22, Alpena Township, Alpena County, Michigan The 
other was a lepidodendroid impression from the Paxton quarry, nine 
miles west of Alpena on the south side of U S highway 23 in the 
NE quarter of Section 30, £ 31 N , R 6 E 

The age of this shale, which outcrops in Alpena, Antrim, and 
Charlevoix counties, has not been definitely fixed However, Ul¬ 
rich (9) places its basal member in the upper Devonian, and the 
upper part, in which most of the plant remains are found, m the 
Misslssippian 

Although plant remainB in abundance have previously been dis¬ 
covered m this formation, they have been of only one form — 
Calami tea inomotus Dawson This species was first described and 
named by Dawson (3) He gave its distribution as Cayuga Lake, 
New York, Kettle Point, Ontario, and Gasp£, Quebec Arnold (2) 
studied it from the Antrim shale exposed in the Paxton quarry 
In an examination of fragments of silicified wood obtained by 
Professor H H Bartlett by maceration of the carbonized impressions 
from this region, he found “the Calltxylon type of pitting and rays 
of the C Newberryt type ” In view of these discoveries, he states 
that “these oalamite-hke structures are the impressions of the 
smaller branches of Calltxylon ” The recent disoovery of two 
distinctly new plants from this formation, which has, previous to this 
time, been notably lacking in the diversity of its fossil flora, empha¬ 
sises the incompleteness of our knowledge of the flora of this period 

* Paper* from the Department of Botany of the University of Michigan 
No 408, 
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caluxylon s? (cf C enanum Arnold) 

(Plate IT) 

The specimen of calcified secondary wood is somewhat com¬ 
pressed in places, but on the whole is comparatively well preserved 
It is referred to Callixylon, a widely distributed genus which was 
founded by Zalessky (10) Ihe diagnostic character, which is shown 
in this specimen (Mus Pal, Umv Mich , No 14957) is the group¬ 
ing of the pits on the radial walls of the tracheids It exhibits several 
interesting variations from the species described by Arnold (2) from 
the Antrim formation 

Transverse — Tracheids 30-37 X 37-42 microns, quite variable 
in m»e and shape, walls rather thick, rays abundant and irregular 
in width and length 

Radial — Bordered pits 2 18, averaging 8-9 in a group, m 2 
or 3 vertical rows Pit orifices diagonal, the two opposing ones of 
each pit arranged in the form of a cross Ray tracheids numerous, in 
uninterrupted rows, about the same length as the ray cells but one 
third to two fifths as high Height of ray from 2 to 27 cells, with 
an average of 6 

Tangenltal Rays numerous, varying in height from 1 to 14 
cells, with an average of 5, mostly unisenate, with occasional biseria- 
tion resulting in a widening of the ray 

This specimen is related to Callixylon enanum , which was founded 
by Arnold (I) on material from the Upper Devonian of New York 
State A comparison of the radial sections of the type specimen of 
C enanum with those of the new wood has shown a striking similarity 
between these forms In his discussion of the former Arnold (1) 
says “The appearance of the ray tracheids is striking In radial 
section they are arranged m uninterrupted rows as far as they can 
be followed, and their tendency to alternate with the ray oelis, as 
well as their uniformly lesser height, Are characters peculiar to this 
form ” This description is applicable to the specimen in question 
In fact, the radial sections of the two are so similar that it would be 
difficult to distinguish between them (PI II, Fig 1) Another 
similarity between C enanum and this new form, which is shown in 
the radial section, is the grouping of the bordered pits C enanum 
has an average of 6-8 per group, the Osameke specimen, 8-9 per 
group 
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Although the radial sections arc essentially similar, a study of 
the transverse sections of the two fornv* bnngH forth some differences 
Whereas C enanum is very regular with respect to the size and 
arrangement of the tracheids and rays, this specimen is quite irreg¬ 
ular m both of these characteristics (PI II, tig I) 

In the tangential section further differences are encountered 
First of all, the height of the rays in C enanum is much greater, 
ranging from 2 to 97 cells, the latter number bung extremely rare 
The Michigan form has a range of from 1 to H cells, with nn average 
of 5 Both have predominately uniseriate rays, with only an occa¬ 
sional partly bisenate ray Concerning this feature in C enanum 
Arnold (1) says “occasional ray tracheids divided by vortical wall, 
so that partial bisenation results, but without widening of ray ” 
In tho Ossineke specimen there is a definite widening of the ray by 
bisenation (PI II, Fig 2) 

At present it is difficult to determine whether this now wood 
from Ossineke, Michigan, should be considered a variation of C 
enanum Arnold or a new species Though there are minor differences, 
its points of similarity are so striking that one might consider it 
merely a vanation from the type Its status as a new species can be 
confirmed only by the discovery of more and better preserved wood 
of this same type 

Bothrodendron Antrim ense, sp nov 

(Plate III) 

Stem at least 8 cm broad, surface ornamented with spirally 
arranged, subepatulate to subrhomboidal foliar scars, which are 
without foliar cushions or visible foliar, panchnoe, and hgular mark¬ 
ings, leaf scars vary mg from 5 mm long by 0 mm wide to 3 mm 
long by 3 mm wide, surface of cortex between leaf scars smooth or 
with fine longitudinal stnations, leaves at least 1 mm wide, bent 
sharply downward, scattered along Btem Type No 14784, Mub 
Pal, Umv Mich , collected by Inez M Clark at Paxton quarry, 
nine miles west of Alpena, Michigan, in the Antrim shale 

This specimen is a positive impression of a stem, 26 cm long, 
which is covered in part by a thin layer of coal It tapers gradually, 
indicating that it had a conical form The foliar scars vary in size 
and shape (PI III) in the different parts of the stem, attaining their 



62 


Inez Margaret Clark 


greatest dimensions at the tip This condition is probably due to 
seasonal variation in growth, but possibly to decortication and 
compression These prints arc either flush with the surface or 
slightly depressed, giving no indication of foliar cushions Although 
they are without the usual foliar scars of Bothrodendron, it is quite 
possible that this is the result of decortication rather than an actual 
lack of these features The scars are never contiguous, although 
they are much closer together in the upper part of the stem 

Along the edge of the specimen are some carbonized remains of 
leaves In ont place, near the base, it is possible to follow these 
structures into the mam stem They appear like continuations of 
the longitudinal stnations which m other parts of the stem seem to 
originate in the foliar prints The only conclusion that may be drawn 
in regard to the character of the leavts is that they must have been 
fairly close together and present on a considerable portion of the 
stem 

lhia specimen has boon assigned to the genus Bothrodendron 
because it possesses spirally arranged foliar scars, which are without 
foliar cushions The latter characteristic separates this genus from 
Lepidodendron (Scott, 7) B anlrimense does not exhibit foliar, 
parichnos, and hgular markings, perhaps because of poor preserva¬ 
tion rather than an actual lack of the characteristics in question 

None of the other genera which various authors have formed for 
specimens of this same period bears close relationship to B antn- 
mense One group, including Cyclostigma, Cyclodendron, and Hap- 
lostigma, differs from Bothrodendron in the absence of well-defined 
markings on their foliar scars Cyclostigma, founded by Haughton 
(4), includes forms differing from Bothrodendron m the absence of 
a ligular pit Cyclostigma kiltarkmse Haught, the original species, 
has been transferred to Bothrodendron by Johnson (6), who describes 
the plant as having its leaves in apical tufts and as having marked 
fluting or ribbing on the Btem These characteristics definitely dis¬ 
miss the possibility of relationship to B antnmense Cyclodendron, 
a South African form, described and figured by Kr&usel (6), has 
rounded foliar scars A comparison of the figures given by kr&u- 
sel (6) with B anlnmeme illustrates clearly the difference in shape 
and arrangement of the foliar scars in the two forms Haplostigma, 
a genus created by Seward (8) to include forms with smooth, spirally 
arranged scars and spinous leaves, has a much closer relationship to 
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the Psilophytsae than to the Lopidodendron-Bothrodendron group, 
to which B anlrtmense is evidently related 

Two other primitive types, Archeosigillana and Protolopidodcn- 
dron, possess characteristics which exclude this new fossil Kidston 
included in Archeosigiliana forms with di finite kaf cushions and 
contiguous foliar scars 1 he species assigned to Protoh pidodendron 
in the past have vaned considerably, but, gtnt rally sptaking, they 
possess leaf cushions and at least occasionally forked haves 

SUMMAIU 

Two fossil plants, Calhxylon ertanwn Arnold (?) and Bothroden- 
dron antrimetise, up nov , have recently been discovered in the An- 
tnm shale of Michigan This formation has prc vioUHly yielded mostly 
one species — Calamiles inornatus Dawson, which, as Arnold (2) 
has shown, is really based upon impressions of smaller branches of 
Calhxylon of the C Newberryt type I he new species of Bothroden- 
dron, particularly, has suggested the possibility of further discovenes 
in this formation 

University or Michigan 
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THE EFFECT OF A DECREASE IN THE 
AMOUNT OF TRANSPIRATION ON THE 
GROWTH OF CERTAIN PLANTS* 

FFTIX G GUSTAFSON 

I N THE summer of 1867 Schloesing (4) conducted an experiment 
on the effect of reduction in transpiration on plant, growth lie 
grew one tobacco plant under a large bell jar for a month and three 
comparable plants in the open for six weeks The plant under the 
bell jar transpired only 34 per cent as much as the plants m the open 
On analysis it was found that this plant had only 13 per cent of ash, 
the ones in the open, 21 8 per cent, calculated on the basis of dry 
weight This experiment, dealing with only one plant under a bell 
jar, has been widely cited as proof that transpiration is necessary 
to Insure that a plant receive the needed amount of minerals The 
implication is that, if there is a rapid transpiration stream in a plant, 
more minerals will be absorbed than if this stream moves slowly 
If, for the time bung, it is admitted that more minerals enter 
the plant when transpiration is high, there is still no proof that the 
plant needs all these minerals It may be that the plant would grow 
as well with much less mineral matter Therefore experiments ought 
to be conducted to study the effect of a reduction m transpiration 
on growth 

For a number of years there were considerable discussion and 
speculation in Europe about tho effect of transpiration on mineral 
absorptions and growth Many experiments were conducted, 
though most of them were very limited in extent and poorly con¬ 
trolled One of the best is that of Wollny (7), who expenmented 
with Hordeum distichum, fanum usitaiissimum^ Solatium tuberosum, 
and UUx europaeus These plants were grown in three small glass 
houses, with a volume of 2 4 m *, placed in the field For the grow¬ 
ing season the average relative humidity in these houses was 40 77, 

* Paper from the Department of Botany of the University of Michigan, 
No 809 
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58 46, and 87 97 per cent No mention ih made of the number of 
planlH used of each species Wollny found that in the house with 
the greatest relative humidity the dry weight, the height, and the 
diameter of the stem and the leaf area were? all greater than in tho 
houses with a lower relative humidity The same thing was true 
of the absolute amount of ash per plant, when determined 

In 1914 Hasselbnng (1) reported an experiment on tho relation 
between the transpiration stream and salt absorption He reduced 
transpiration of tobacco plants by shading, which naturally reductd 
photosynthesis lie found that the more slowly transpiring plants 
under cheesecloth absorbed more minerals both absolutely and by 
percentage I he weight of the plants was about the same Kiessel- 
bach (2), as a part of his extensive experimentation on transpiration 
as a factor m crop growth, had three small but well-controlled experi¬ 
ments on the effect of humidity on transpiration and production of 
dry weight in corn His experiments were conducted in two green* 
house compartments He found that the dry weight per plant was 
6 grams greater m th< moist house, where transpiration had been 
reduced to 62 per cent of that m the dry house He did not deter¬ 
mine the ash content in these experiments Muenscher (3), however, 
was also interested m salt absorption as well as in dry weight In 
one senes of hiH experimentations he grew barley m small glass 
cases 140 X 70 X 110 cm One chamber was kept humid and the 
other dry He found practically no difference m dry weight of the 
two groups of plants and about I per cent gruiter ash content in 
plants grown in the dry chamber 

In most of these experiments either the controls were poor or the 
plants were grown under very cramped conditions The number of 
individuals was also usually small Therefore the wnter planned an 
experiment of his own in which there would bo a proper control, an 
abundance of room for the plants to grow m, and a fairly large number 
of individuals and species Whole greenhouse compartments were 
to be used In the spring of 1930, conditions were favorable for such 
an experiment 


EXPEIUMKNTS IN 1930 

Experiments were started on June 28, 1930, but during the first 
ten da>s the conditions were unsatisfactory The plants in this 
first group of experiments were Zmma sp, Impattens Suliani , Ly - 
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copereicutn esculenium , Zea mays y Delphinium sp , and Hchanihus 
annuus lifty plants of each species were potted, and twenty-five 
of each were placed in each of two similar greenhouse compartments 
The compartments measured Hi X 17 ft, and the roof slanted 
toward the south They were located side by side in the same range 
of houses and may bo considered similar in every respect oxoept 
humidity 

In both houses a strip of burlap 90 cm wido was tacked to the 
window frames just above the btnelwK, and the entire north wall, 
which was the highest *all of the houses, was also covered with 
burlap The burlap m the house that was to be maintained moist 
was watered often enough to keep it saturated during the daytime 
The floor and benches also were kf pt very wet In the dry house only 
the soil in the pots was watered The plants wpre given an abun¬ 
dance of water to enable them to transpire without wilting Owing 
to the care taken in watering the dry house, the humidity was at all 
times very low Both houses were well ventilated 

Since there was the same amount of burlap in each house, the 
plants were equally shaded As a mat ter of fact, appreuabh shading 
occurred only while the plants were small The presence of a humid 
atmosphere in one house did not interfere with light penetration to 
any measurable extent The whole of the earth’s atmosphere inter¬ 
cepts only 25 per cent of the visible Light (6), and certainly a few 
feet of a humid atmosphere m a greenhouse would not have any 
marked effect, so that we may feel assured that in these experiments 
the light was not an important variable 

The evaporation was determined by atmometers, which wert 
stationed in the two houses on shelves about 120 cm above the 
benches Until the middle of August the atmometers were weighed 
three times daily, but after that date until the end of the experi¬ 
ment only once daily Table II gives the average daily loss of water 
from the atmometers in the two houses It will be seen that the 
loss was exactly twice as groat in the dry house as in the moist house 

Only one hygrometer was available, and it was placed on the 
shelf with the atmometer in the moist house Figure 1 gives the 
hygrometer readings for the weeks ending July 21 and August 25, 
1930 During the first week the temperature was very high, and 
the humidity ranged between 50 and 80 per cent of saturation, except 
onoe, when it went slightly below 50 per cent for three hours Dur- 
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ing the week of August 18-25 the relative humidity ranged between 
70 and 95 per oent of saturation, except for one day, when It went 
as low as 64 per oent By means of a sling psychrometer the humidity 
was also determined three times a day m both houses Table I 
shows the average relative humidity in the two houses as obtained 
by the sling psychrometer at 7 a m , 12 noon, and at 6 fm for a 
period of forty-seven days from July 7 to August 22 

TABLE 1 

Average Relative Humidity 

7 00 am 12 00 noon 6 00 r u 
Moist house 8613 73 27 73 59 

Dry houne 72 98 53 65 51 35 

From Figure 1 and Table I it is evident that the humidity in 
the moist room is fairly high, though it is far from the saturation 
point Table I further shows that there is considerable difference 
between the relative humidity of the two houses During the 
daytime the dry house has a relative humidity 20 per cent less than 
that of the moist house, but dunng the night this difference is de¬ 
creased to about 12 per cent 

The tables and figures presented show that the transpiration 
must be much lower m the moist house than in the dry one The 
evaporation from the atmometer was only half us great in the moist 
house as in the dry one, and it is safe to assume that the transpira¬ 
tion was also somewhere near that value 

IJehantkus annuus (Sunflower) 

Two weeks after the commencement of the experiment five 
plants from each lot of sunflowers were discarded because they were 
a little older than the rest and had beoome too large before the 
humidity was adjusted to be properly influenced by the variable of 

the experiment 

By July 16 the lower leaves on the remaining twenty plants in 
the dry house began to turn brown and dry up These leaves, as 
well as others that died later, were saved and dried with the plants 
Only a few of the lower ones died on the plants in the moist house 
When the plants were cut on August 9 those in the dry house ap¬ 
peared rather dry, and the leaves had a grayish brown color except 
those near the tips of the plants The plants in the moist house, on 
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the other hand, were vigorous and healthy in appearance) with 
bright green leaves Ihc leaves of the plants in this house were 
somewhat larger than those in the dry house, the largest measured 
17 5 cm in length, as compared with only 15 0 cm for those in the 
dry house 

As will be noticed in lable II, the plants in the moist house had 
a greater stem diameter, a greater green weight, and a higher per¬ 
centage of moisture, but were shorter and had a smaller amount of 
dry material per plant than those grown m the dry house 1 

1 \BLbi II 

Rfhtjlt* kok Simmer of 1930 
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Sunflower 
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25 

25 
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14 71 

moisture 
Average dally 
loss in grams 
from atraom 
eter for 65 

90b 
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92 1 
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24 65 

12 47 

24 05 
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• 'Green and dry weight# |«*r plant mean* the weight of leave* and stem, 
not fruit* 

f The atmometers were changed back and forth between the two rooms to 
equalize any different*) in the evaporating power of the two porous spheres 
They were also checked against one another several times during the summer 

1 In all experiments only the tope were used The plants were cut an inch 
or two above the ground As soon as they were cut they were wrapped in paper 
until they could be weighed, to insure against loss of water 
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Because the sunflowtrs wire rather largi by the time the experi¬ 
mental conditions had been properly adjusted a second lot was 
started from seeds on July 8 On July 18 these were put in Bmall 
pots and on July 30 were transferred to six-inch pots Larger pots 
would probably have produced larger plants, but the relative results 
would undoubtedly have remained tin saint 

On September 9 final measurements were made of the plants, 
and they wire then cut down and dried In appearance they were 
very much like the preceding ones Those in the dry house suffered 
considcrabl> from the dry atmosphere Several turns during the 
period of experimentation thiy had to be taken out of the house to 
be sprayed because of red spiders The red spiders, as well as the 
dry atmosphere, were probably responsible for the sickly appearance 
at the end of the cxpcnmi nt The plants in the moist house were 
vigorous and healthy in appearance All had flower buds, but m 
general the buds on the plants m the dry house were larger, l e thiy 
were further developed The plants in the moist house were taller, 
had a greater stem diameter, greater green weight, and a higher 
moisture content, but, again, a lower dry weight than the plants in 
the dry house 


Impattfns Sultani 

Iho Impaticns plants placed m the houses at the l>eginnmg of 
the experiment, Juno 28, w< rt discarded on Jul\ 8, because it was 
thought that they had naehid too great n sizi Indore proper mois¬ 
ture conditions wore established A new planting was made, these 
seedlings were potted on July 18, and transferred to five-inch pots 
on July 30 

During the course of the experiment the plants in the dry house 
suffered, like the sunflowers, from both the dry atmosphere and 
the red spiders On Septemlier 9, when the experiment was tir- 
minated, there were only fifteen good plants left in the dry house 
In the moist house the plants were luxuriant, with no dry leaves, no 
rod spiders, and no spots on the leaves With the exception of 
five plants they were all in full blossom 1 he blossoms were by far 
the largest Impaticns blossoms the wntir has ever seen None of 
the plants in the dry house had produced blossoms Table II shows 
that in every respect the plants grown in the moist atmosphere wore 
superior to those grown m the dry house 
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Lycopersicum eseulentum (Tomato) 

Tomato plants were placed m the houses on July 9, at that 
time they were very small By July 23 practically every plant in 
both houses had flower buds, and three days later the first flower 
opened in the moist houw , the plants in the dry house followed 
two days later Artificial pollination produced an abundance of 
fruits in both houses The plants were all thrifty 

On September 10 the plants were rut down At that time only 
three in the dry house had any branches, whereas nine in the moist 
house were branched hive in the moist house had one pmk fruit 
each Again the plants in the moist house were in every way su¬ 
perior to those in the dry house, though none m the dry house had 
suffered any injury either from red spiders or from dying of leaves 
due to the dry atmosphere 


Other plants 

The plants of Zinnia, Zea mays, and Delphinium were rather 
large at the time the humidity had finally been properly adjusted, 
and it was feared that they had grown too long under uncontrolled 
conditions to give satisfactory results They were therefore dis¬ 
carded aftf r a few weeks 

1 he results of the 1930 f xpenments may be summed up in a few 
words All plants grown in moist atmosphere had a higher moisture 
content, greater green weight, and greater stun diameter than those 
grown m a drier atmosphere The height was also greater in the 
moist atmosphere except m the first lot of sunflowers Impatiens 
and tomatoes had a greater dry weight in the moist house, whereas 
the greater dry weight was produced by both lots of sunflowers 
grown in the dry atmosphere Tomato fruits were more numerous 
and were larger m the moist house 

Since only three species of plants were earned through to the 
end and since the results obtained from them were not uniform, it 
was decided best to repeat the expenment on a larger scale dunng 
the following summer 


EXPERIMENTS IN 1931 

In 1931 four compartments instead of two were available The 
two of the 1930 season were again used, they will be designated A, 
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Relative humidity in the moist house at tuo different periods Bummer 1031 
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the dry house, and B, the moist The othfr two, C , the dry house, 
and D, the moist, were a luile narrower anil were located m another 
range of houses, but had a similar southt rn exposure Burlap was 
again tacked on the windows for 00 cm above the benches and on 
the north walls of the rooms All rooms were provided with maxi¬ 
mum and minimum thermometers and with ntinometors A hy¬ 
grometer was again used in the moist room where it had been dunng 
the preceding summer iwo thermographs w< n also available, they 
were placed in rooms A anti B on the shelves with the atmometers 
As dunng the preceding season, the atmometers litre frequently 
checked against one another and occasionally changed from one 
room to the other 

Every day between 8 and 10 o'clock in the morning utmomcUr 
and temperature readings were kiken, as well as notts on the plants 
Tho relative humidity was much greater nnd more nearly constant 
than dunng the preceding season, as will be seen from Figure 2 
As is indicated by Table III, the atmometer loss was lower than it 
had been during the preceding year, averaging 17 48 grams per day 
for dry house A, and 8 01 for moist house B It will lie noted that 
m this year the evaporation in the moist house was 45 8 per cent of 
that in the dry house, instead of 50 per cent, as during tho preceding 
summer lht lower evaporation in the dry house was no doubt due 
to a season of greater moisture and the decrease in the moist house 
to a more efficient method of kef ping the mr moist The difference 
in the evaporation between the two new houses, ( and D, was much 
greater than between houses A and B The fvapomtion from the 
atmometer in the wet house was only 18 8 per cpnt of that m the 
dry house The minimum and maximum temperatures differed 
v« ry little between houses A and B, but between C and D the dif¬ 
ference was somewhat greater, though here if was not greater than 
6 degrees Fahrenheit It does not seem tliat this difference in 
temperature would be of great influence, since the dry house had 
the higher temperature and since this would further increase tho 
difference in the amount of transpiration 

In tho 1931 experiments Zea may a, Zinnia 8p, Lycoperetcum 
ewulenlum, Hehanthuv annuws , Delphinium 8p , Impatient SuUant , 
and Tagetet patula were used The seeds were planted on June 1, 
the plants had been transferred to six-inch pots and were ready for 
the beginning of the experiment on June 17 
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Hehanthus annuus (Sunflower) 

The Holianthus plants were grown in houses A and B, as in the 
preceding season Those in the dry house suffered a little from red 
spiders and cyanide fumigation During the last week of growth 
some of the leaves of several plants were partly eaten by caterpillars 
This necessarily decreased both the green and dry weights somewhat, 
though the decrease was probably negligible 

On August 8, when the sunflower plants were cut, none of the 
plants were branched Short adventitious roots had developed in 
the first and second internodes on all plants in the moist house, but 
none on those in the dry house Only two flower buds were noted 
in each house, those m tiie dry house being the larger The average 
height was greater in the dry house, where the height was quite 
uniform, ranging from 153 to 192 cm , in the moist house the height 
ranged from 118 to 204 cm The average number of leaves was 
26 per plant in both houses The leaves in the dry house were 
slightly larger The diameter of the stem, which was taken 43 cm 
from flie sod, was greater in the moist house plants 

In summansing we find that the plants in the dry house had a 
greater average height and dry weight, whereas the plants in the 
moist house showed a larger stem diameter, a greater green weight, 
and also a larger percentage of moisture and ash The ash was cal¬ 
culated on the basis of dry weight Thus the three lota of sunflowers 
agree in every respect except height, two lots showed greater height 
in the dry house, but one lot had taller plants in the moist house 
The surprising thing is that the ash should be more abundant in 
the moist house plants, where there had undoubtedly been a lower 
rate of transpiration This result accords with Hasselbring's 

Lycopersxcum csculerUum (Tomato) 

Tomato plants grew very well m both houses, though, as shown 
by Table III, the plants in the moist house did better These 
plants had not been injured either by hydrocyanic acid fumigation 
or by red spiders, but just before they were cut some leaves In the 
dry house had been partly eaten by caterpillars The damage, 
however, was unimportant There seemed to be no difference in 
tune of production or m the number of blossoms under dry and 
huuud conditions Only two fruits were produced in the dry house, 
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there were none in the moist house, no doubt owing to luck of arti¬ 
ficial pollination Adventitious roots were numerous halfway up 
the stem on plants m the moist house, the plants in the dry house 
had none The roots were all short except on one plant, where they 
grew into tho soil All plants were branched, the average number 
of branches per plant in the dry house was three, in the moist house, 
five 

The striking contrast m the plants between the two seasons is 
the lack of fruits in 1931 and the large number of branches m that 
year, the 1930 plants had many fruits but few or no branches The 
lack of fruits in 1931 was undoubtedly due to neglect of hand pol¬ 
lination With no fruits to support, it is probable that branches 
were formed m great numbers on the 1931 plants In 1931, as in 
1930, plants grown in moist atmosphere were superior in every 
way, even having a higher percentage of ash 

Zea mays (C orn) 

Tho weight of the wet leaves early resulted m injury to the 
plants in the moist house and therefore both lots of corn plants were 
discarded after a few weeks 

Impatiens Suliam 

Impatiens was grown in houses C and D, where the difference 
in evaporation and humidity was very large This year also Im¬ 
patiens suffered from red spiders m the dry house, though not nearly 
so much as in the preceding summer At the end of the experiment 
four plants were discarded as being badly affected, but the others 
were in fairly good condition The plants in the moist house were 
injured by too heavy fumigation with hydrocyanic acid on July 12, 
but recovered 

The plants were cut down on August 8 At this time nine wore 
in blossom in tho moist house and only one in the dry house As 
shown by Plate IV, Figure 1, the plants in the moist house were 
much taller and more branched than those in tho dry house, and 
their leaves were also larger and greener Many of those in the 
moist house had long adventitious roots developed either from the 
base of the lowermost branches or at the first internode (PI IV, 
Fig 2) No plants in the dry house developed roots from the stem 
Table III shows that plants grown in the moist house were su- 
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penor to those grown in the dry house Him agrees with the 1930 
results 

Tagelfs patuU 1 (Mangold) 

The mangolds were also grown m houses C and D The plants 
in the moist room were injured somewhat by hydrocyanic acid on 
Jul> 12, but recovered after a while, allowing no permanent injury, 
except possibly in the matter of blossoming All were rather slender, 
those in the moist house were very brittle, breaking off at the least 
contact 

At the time the plants were cut, August 3, the moist-house 
plants were one and one-half times as tall as those in the drj house, 
but they averaged only half an internodc mon In the moist 
house the branches, the average number of which was nine, were 
much longer than those in the dry house Only three plants in 
the dry house had blossoms, none in the moist house blossomed 
At the time of cutting sixteen plants in the moist house had adven¬ 
titious roots, extending quite a way up the stem \V herever a stem 
had been bent down and thus became partly broken, the roots were 
very numerous just above the bend No dry-house plants produced 
adventitious roots There was no apparent difference in the size 
of the leaves in the two houses, but the color was a somewhat darker 
green in the moist house 

Zinnia sp 

Like the other plants m house D the zinnias were injured by 
the heavy fumigation on July 12 Ihe first blossom appeared on a 
plant in the dry house on July 17, the first one in the moist house 
opened on July 22 On August 14, when tlie plants were cut, twenty 
were in blossom m the dry house and twenty-two in the moist The 
flower heads in the dry house wero globose, with numerous strap 
flowers, those m the moist house were flatter, and had fewer but 
larger and much brighter and fresher strap flowers The number of 
heads was greater m the dry house In the moist house twenty-one 
plants had adventitious roots, somotimes as high as the ninth inter¬ 
node These roots were short, but very numerous, especially where 
the stems were tied with raffia to the support or, m one stem, above 
a twist No dry-house plants had adventitious roots All plants in 
the moist house had branches, from two to six per plant, and these 
were very long, some, in fact, were longer than the main stem 
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With one exception the dry-house plants also had brunches, but they 
were, for the most part, very short Ihc average height of the 
moist-house plants was bb per cent greater than that of the dry- 
house plants (PI 1\, Fig 3) This greater height was partly 
associated with longer lntcrnodes and partly wi(h more numerous 
intemodes, the moist-house plants had two more mlernodes than 
the dry-house plants Of the four species of plants in which ash 
determination was made, Zinnia was the only one m which the dry- 
house plants had a higher percentage of total ash, and that was only 
one half of one per cent In every oth( r resjiecl Ihc moiet-house 
plants exceeded the dry-house plants 

Delphinium \p 

In the moist house the Dclplunium plants were so located that 
when the house was sprinkle d the pots always received an excess of 
water and consequently the pi mts did not dc velop \er> well These 
were not measured Lvcn though there was no intc ntion of including 
them in the final result, the blossoming was noted The first blos¬ 
som op< ned in the moist house on July 25, the first in the dry house, 
on July 28 On August 6 all plants were in blossom 

The results for 1931 may lie summarized by the statement that 
all plants grown in the moist house had a greater stem diameter, a 
greater green weight, and a higher percentage of moisture, that all 
except the sunflower had a greater height and dry weight, that all 
but Zinnia had a greater percentage of ash than those grown in the 
dry house and that the moisUhouse plants as a rule produced adven¬ 
titious roots, whereas those in the dry house had none 

DIS( tjssion 

Before discussing the data presented in the preceding pages it 
may be well to consider what constitutes a proper criterion of 
growth To the writer it seems that the height of a plant is not 
such a criterion, since tall and spindling plants may be formed with¬ 
out much or any addition to their organic material This is especially 
true in subdued light Nor can green weight, which may be mostly 
due to absorption of water, be considered a measure of growth The 
amount of ash or minerals m a plant can no more satisfactorily be 
used to measure the amount of growth the plant has made It 
would seem that the only proper criterion of growth is the dry weight 
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of the plant, sinoe this is the resultant of the anabolic and oatabolic 
processes that were earned on while the plant was living 

In these expenments the transpiration of none of the plants 
located in either the moist or the dry houses has been determined, 
and the question may well be raised whether the transpiration was 
any higher in the dry house than in the moist house, even though 
the humidity and the evaporation from the atmometer were much 
greater than in the moist house The plants in the dry house may 
have been modified to reduce transpiration, by a reduction in the 
number of stomata, by the production of a thick cuticle, or in some 
other way The number of stomata in the lower epidermis of older 
leaves from the two environments were counted in the sunflower, 
tomato, and Impatiens There was no appreciable difference In 
another connection Miss Elizabeth Halfert also counted tho stomata 
on some of these plants, her counts agree with those of the writer 

The transpiration must, of course, have been reduced greatly 
According to Shreve (5), transpiration takes place even when the 
relative humidity is as high as 98 per cant, in, Schloesing's experi¬ 
ments the plant under tho bell jar transpired 34 per oent as much as 
the plants in the open In the present experiments, however, the 
transpiration may possibly have been reduced 60 to 60 per oent 
Under these conditions the only plant which showed a greater dry 
weight under high transpiration than under the reduced transpira¬ 
tion was the sunflower, which consistently did so It seems reason¬ 
able, therefore, to conclude that it is not true that a high rate of 
transpiration is conducive to plant growth, because tho rapid move¬ 
ment of water in the plant aids the distribution of the necessary 
minerals This will be especially obvious when it is pointed out that, 
of the four species of plants in which the percentage of total ash 
was determined, only one had a slightly lower ash content in the 
plants grown in the moist house, and this was not the sunflower 
which showed the lesser growth in the moist house, but Zinnia, 
which had a dry weight 43 per cent greater in the moist house than 
in the dry house The mineral content could not have been a factor 
of growth here 

The humid atmosphere surrounding the plants was more favorable 
to elongation of the stem than was the dry atmosphere, except in 
the case of the sunflower In all other plant* the height, the number 
of branches, and their length, as well as the diameter of the stem, 
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were usually much greater in tin humic] atmosphere Adventitious 
roots wort also produced iu great piofusion in the humid atmosphere, 
a thing which never happened in tho dry atmosphere It is certain, 
however, that there was no lack of water in the plants of the dry 
houses, since they were never permitted to wilt and since the per¬ 
centage of water in the plants did not vary widely 

As regards flowering, not much can be said, except that Impatiens 
certainly blossomed with greater profusion in the humid atmos¬ 
phere than in the dry Zinnia produced longer and brighter strap 
flowers in the moist atmosphere, but not so many as in tho dry 
The sunflowers may possibly have had slightly further developed 
flowers in the dry atmosphere 

In general, it may be stated that the sunflower grew somewhit 
better in a dry atmosphere, but that all the other species grew better 
in a humid atmosphere 

SUMMARY 

1 Impoliem Sultam, Lycopersicum eaculentum r Zinnia sp , and 
Tagetes paiula were taller, greater in stem diameter, had a greater 
green and dry weight and more and longer branches in a humid 
atmosphere than in a dry atmosphere 

2 In two out of three lots of Hehanthus annuux the plants were 
taller in a dry atmosphere than m a humid one 

3 All Hekantkus annuus plants had a greater stem diameter 
and a greater green weight m a humid atmosphere, but a greater 
dry weight in a dry atmosphere 

4 Zinnia plants had a slightly higher percentage of ash m a 
dry atmosphere, Impatiens, Lycoporsicum, and Helianthus had a 
higher percentage of ash in the humid atmosphere 

5 All species produced numerous adventitious roots in the hu¬ 
mid atmosphere, but never in the dry atmosphere 

6 Impatiens had a great profusion of blossoms in a humid atmos¬ 
phere, only a few blossoms were produced in the dry one 

The writer takes this opportunity to express his indebtedness to 
Mr L A Griffin for his care of the experiments for the greater part 
of the summer of 1930, to Miss Elisabeth Halfcrt, for her aid in 
the 1931 experiment, and to Mr H 1? Hammond, for the three 
photographs 
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NEW OEDOGONIA COLLECTED IN CHINA * 

CHIN CHIH JAO 

F ROM 1929 to 1932 the writer has had in hand numerous fresh¬ 
water algae collected in different localities of China by himself 
and his fnends It is now proposed in this initial report to deal 
with new species and varieties of the genus Oedogomum 

The new types, Oe spiratidens, Oe orientate, Oe costatosporum, 
Oe excavaium t Oe intermedium Wittrock var szechwanense , and Oe 
cymatasporum Wittrock & Nordstedt var chungkingense were found 
on permanently flooded ground of nee farina near Chungking, 
Szechwan, West China, Oe crassum (Hassall) Wittrock var orbi- 
cutare was collected in a permanent pond, near Wuchang, Hupeh, 
Central China 

Chungking and Wuchang are both in the temperate zone and 
have a moderate rainfall, the farms or ponds seldom become dry or 
frozen in winter, especially near Chungking, although the water 
level is lowered or the ground dried in some parts at the time of 
rice harvest The permanent rice farms in Szechwan are generally 
placed between hills or mountains and adjoin one another, at times 
forming senes of terraces several miles long from the higher to lower 
altitudes Iherefore, as a rule the lower farms are flooded from the 
higher ones, and the water is kept about one foot deep in summer 
and from one to four feet in winter On these farms the soil, com¬ 
posed of unusually fine particles and containing a large proportion 
of oolloids, is very fertile As a result, the algae on the farms, 
especially the lower ones, are generally associations of many kinds 
which have been scattered and mixed during overflowing and irri¬ 
gation, except certain species of Spirogyra, Zygnema, Cladophora, 
Vaucheria, Chara, and others, which are comparatively unmixed 
and of isolated distribution in the most favorable localities 

The new Oedogonia found near Chungking are associated with 
species of Zygnemataoeae, blue-green algae, other species of Oedo- 

* Paper* from the Department of Botany of the University of Michigan, 
No. 404 
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goimun/ such m Oe multisporum Wood, Of Htchierinnum Lunmer- 
mann, Oe crispum (HassnII) Wittrotk var urugvayense Magnus 
<fc Willc, and Bulbochacie vtinans Wit truck Oe crassum (Hassall) 
Wittrock var orbiculnre, which is the largest species among my 
collections of this genus, occurs rather abundantly in a pond near 
Wuchang 


Oedogoruum spiral ideas, sp nnv 

(lab V Figg 1~3) 


Oedogonium dioicum, nannundnum, oogonus singulis, subglobo- 
818 vel obovifornii-glolwsis, poro mediano apertis oosporia globosis 
vol eubglobosis, matuntftte flavidi vindihus, axe transversis, oogonia 
fere complentibus, m< mbranu duplici epispono subtditer granuiato, 
costato, costis spiralibus 4 7 nmmfistismme dcnticuluf is, quandoque 
anastomosant lbus in polls celluhs suffultoms tumidis, nannandnbus 
paululuin curvatis, in suflfultoms sedentibus, authcndiis extenon- 
bus, l-J-collularibus collula basah lumida, breviore quam celluhs 
vogetatms 


Ollulai vpgptalivao 

Oogonia 

Oospona 

Cellular tmffuitori u 
Nannamlrifl atipes 
ClIIuIhp anthcruln 


12 18 m diam , 60-76 a h>ng 
42-60 m diam , 40 47 p long 
40-40 m lham , 60-46 p long 
20 26 fi cl mm , 62-70 p long 
10 12 ^ diam 38-40 ^ long 
0-8 p dmm , 8 12/u long 


In provincia Szechwan, Hina, loco dicto Chungking, legit auclo- 
ris soror Chun Jao bpeemnna in collectionibus auctons et Herba- 
m Umversitatis Michiganemos conservata sub numens 8270 014 
(typico), 030, et Oil 

Dioecious, nannandrous, oogonium solitary, subglobose to obo- 
void-globose, pore median oospore globose or subglobose, yellowish 
green at maturity, the polar axis always transverse to the axis of 
filament, nearly filling the odgonium, spore wall of two layers, the 
outer layer finely granulate and marked by 4-7 spiral ribs uniting 
and sometimes anastomosing at the pole, the edge of the nb« irregu¬ 
larly dentate, suffultory cell enlarged, dwarf male slightly curved, 
on the suffultory cell, anthendia exterior, 1-3, basal cell swollen, 
shorter than the vegetative ceil 

1 Tiffany L H , The Oedoqtmtaeeae (Privately printed, Columbus, Dliio, 
1930) 
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Vegetative cells 
OOgoma 
06« pores 
Suffultorv cells 
Dwarf male stipes 
Anthendlal cells 


12 18 y dmm 
42-50 y diam 
40 46 y dmm 
20 26 y dmm 
10 1 2 y dmm 
0 8 m dmm 


60 76 y long 
40 47 y long 
30-46 y long 
62 76 y long 
38 -40 y long 
8-12 y long 


This species is near Oedogonium tUinmsense Iranscau, Oe exo- 
spirale Tiffany, and Oe spuale Him It is distinguished from the 
first in that the sexual colls have smaller dimensions, the suffultory 
cells are not much swollen, md the \cg(talive colls an shorter It 
differs from the second in the rather larger diameter of the od&porc, 
the dwarf male stipe and vegetative cell, and the smalli r anthendm 
It is separated from the third speens hy its smaller dimensions 
The Chinese plants differ from all three eollectmly in having the 
spiral nbs irregularly toothed and in a markedly gianulatc outer 
spore wall 

Collected on permanently flood* d ground of rieo farms, near 
Chungking, Szechwan, West China, hy Miss Chun lao, Aug , 1910 
Type in the collections of C C Jao and the Herbarium of th* Uni¬ 
versity of Michigan, Nos S270 014, 010, and 031 


Oedogonium oriental©, sp nov 

(Tab V lugg 4*7) 


Oedogonium dioicum, macrandnurn, oogonns sohtarns, oblongi- 
ellipsoidcis vtl oblongi-oboviformibus, poro supenore apertis, oospo- 
ris eihpeoideis, matuntate flavidi-vindibus, longitudmahter oogonia 
non complenlibus, membrana oosporurum triplici epispono laevi, 
mesoBpono longitudinaliter costato (in sectiono optica transversali 
undulato), costie continuis non anastomosantibus, in medio oosporao 
circa 16-20, endospono laevi, plant is masculis paululo graedionbus 
quam femmeis, anthendns 1 5-cclluhs, sparsis in filamenti parte 
supenore, spermatibus divisione honzontali bints, cellulis vegeta- 
tivia infenoribus plantanim mascularura et feminearum vulgo elon- 
gatis, cellula basah leviter tumida, cellula termmali raro apice 
obtusa plerumque Bctifomn, seta h\alma, frequenter 280 y longa 


Cell veg plant* fem 

Cell vog plant* rnn« 

Oogonia 

Oosporia 

Cell antheridil 


10-20 y diam 64 J42 y long 

10- 16 y ditun 70-148 y long 
3.3-50 y diam , 76-90 y long 
30-47 y diam 52 65 y tong 

11- 14 y diam 8-17 y long 
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In agns permanenter mundatis props Chungking in provincia 
Szechwan, Sina Occidentali, legit auctor Specimma In collectiom- 
bus auctons et Herb Univ Mich conscrvata sub numens 8316 04, 
06, 08, et 09 

Dioecious, raacrandrous, obgonium solitary, oblong-ellipeoid or 
oblong-obovoid, pore superior, o6spore ellipsoid, yellowish green 
at maturity, not filling the ofigomum longitudinally, spore wall of 
three layers outer layer smooth, middle layer with 16-20 continu¬ 
ous, entire, longitudinal ribs, inner layer smooth, male filament 
rather more slender than the female, anthendia 1-5, scattered, often 
in the upper part of the filament, sperms 2, formed by horizontal 
division, lower cells of both male and female filaments generally 
elongate, basal coll slightly swollen, elongate, terminal cell extended 
into a long hyaline seta up to 280 ju in length, rarely apically obtuse 

\ egetative cell* female plant 10-20 p diam , 64-142 m long 

Vegetative cells, male plant 10-10 /idiom 79 148 n long 

Ofigonia 33-50 fj, diam , 75-90 n long 

Ofwpores 30 47 /u diani , 62-65 m long 

Anthendial cells 11-14 g dlam , 8-17 fi long 

This species is near Oedogonium letopleurum Nordstedt & Him 
and Oe Boscn (be Clerc) Wittrock, its f dtepar Him, var notatnU 
Lemmermann, and var Occident ale Him It differs, however, from 
the first in having a longer ofigomura, with the ofispore not filling 
it, smooth outer spore wall, fewer longitudinal ribs, a lower number 
of senate anthendia, and the terminal cell generally in the form of 
a long hyaline seta, from the second in having a smooth outer spore 
wall and 18-20 longitudinal ribs on the middle spore wall only, the 
sperm division honzontal, and the terminal cell extending into a 
long hyaline seta Prom the form and vancties the Chinese plants 
differ chiefly in relative size, number of nbs, shape of odgonjum and 
of terminal cell 

Collected on permanently flooded ground of nee farms, near 
Chungking, Szechwan, West China, by the wnter, Feb , 1932 Type 
in the collections of C C Jao and Herb Univ Mich , Noe S316 04, 
06, 08, and 09 
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Oedogoniura crassum (Hossall) Wittrock var orbicularc, var nov 
(fab VII, Flgg 22-23) 


Oedogomum dioicum, macrandnum, oogonns sohtams, globosis 
vel oboviformibus, raro pynformibus, poro supcnore apertis, oospons 
globoais vel aubglobosis vel oboviformibus, oogonia plus miniwve 
oomplentibus, membrana oosponmun laevi et crassa plantiB ma- 
scuIjb paululo gracilionbuB quam femineis vel cos aequantibus, 
an then dim 3-1 l-cellulanbus, spermatibus divisione verticah buna, 
cellulis vegetativis eylindricis vel levitcr tumidis, eellula basali 
breviter obtusa 

Vanetaa similis eat Oe crasso (Haasall) Wittrock, f amplo Him, 
var longo Transeau et var *ubtumido Him, sed differt magnitudme 
mmore et praecipue longitudine celiularum sporiferarum 


Cell veg , plant* fem 

Cell vog , plant* maac 

Oogunia 

Ooapona 

Cell anthendn 


29 60 M diam , 55-191 m long 
24-46 /i diam 65-166 ft long 
04-83 m diam 70-100 long 
61-76 n diam , 61 83 m long 
29-34 g diam 8 10 /u long 


In stagno parvo prope Wuchang, in provmcia Hupeh, Sina Cen- 
trali, legit amicus mous C Hwang Specumna in collectiombus auc- 
toris et Herb Umv Mich conservata sub numens W1 02, 04, et 05 
Dioecious, macrandrous, obgomum solitary, globose to obovoid, 
or obovoid-ollipsoid, rarely pynform, pore superior, oospore globose, 
subgloboao, or obovoid, filling or not filling the o&gomum, spore wall 
smooth and thick, male filament a little more slender than the 
female or equal in dimensions, anthendia 3-11-soriate, sperms paired, 
division vertical, vegetative cell cylindrical or slightly swollen, ter¬ 
minal cell of the filament short, obtuse 

Vegetative cells female plant 29-60 ju diam 56-191 n long 

Vegetative cells, male plant 24 45 p diam , 66-166 m long 

Oflgonia 64 83 n diam , 70-100 p long 

Otopores 61-76 m diam , 61-63 m long 

Antheridlal cells 29-34 m diam 8-16 » long 

This variety resembles Oedogomum craeeum (Hawaii) Wittrock, 
its f amplum (Magnus & Will ) Hlrn, var longum Transeau, and 
var swWutntdum Him It is characterised by its smaller size, par¬ 
ticularly tho length of fruiting cells 

Collected m a permanent pond, Wuchang, Hupeh, Central China, 
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by Mr C Hwang, Sept, 19 M Type in the collections of C C Jao 
and Herb Umv Mich , Nos W1 02, 04, and 05 


Oedogonium costa to sporum, sp nov 

(Tab VI, Hgg 8-10) 

Oedogonium dioicum, rnucrindriuin, oogonus woiitanis, elhp- 
soideis vel subelhpsoidtis, operculo supenore apertw, oospons 
oogonns conformantibus et lumen plane complentibus vd fere 
complentibus, membrnna triplici, epispono laevi, mesospono longi- 
tudinahtcr costato, cost is continuis vel raro annstomosantibus, in 
medio oosporoe circa 20 28, anthendus aaepo 11-cellulanbus, 
spermatibus divisione honzontah bims, cellula tenninoli obtusu, 
celluhs vcgetativis infenonbus graeilionbus <ju im supenonbus 


Cell veg planta fem 

Cell veg plant a mtiso 

Oogonia 

Ooaporia 

Cell anthtridu 


12 20 pi diam 40 110 pi long 
12-20 pi diam 72-105 pi long 
38-45 pi diam ,58-68 pi long 

10 42 pi diam 50-03 pi long 

11 17 pi dium II 19 pi long 


In agris permanenter mundatis propc C hungking in provincia 
Szechwan, Sum Occidental^ legit uuctons soror Chun Jao Speci- 
mina in collecliombus auctom et Herb Umv Mich conservata 
sub numtns S270 010, 019, tt 020 

Dioecious, macrundrous, oogonium solitary, ellipsoid to subel¬ 
lipsoid, operculate, division supenor, oospore of the same form as 
the oogonium, filling or nearly filling the oflgomum, spore wall of 
three layers outer layer smooth, middle layer longitudinally ribbed, 
nbs 20-28, entire, sometimes anastomosing, anthendia often 11- 
senate, sperms 2, formed by horizontal division, terminal cell 
apically obtuse, lower cells of the filament usually more slender 
than the upper ones 

Vegetative coUe female plant 12 20 p* diam , 40-J10 pt long 

Vegetative tells, male plant 12-20 pi diam 72-105 pi long 

OtigontA 36-45 pi diam 58-68 pi long 

OOeporee 30 42 pi diam 50-63 pi long 

AntherldLal cells 14-17 pi diam , 11-19 pi long 

This species is characterised among the dioecious species with 
ellipsoid and operculate odgonm and longitudinally nbbed oftspores 
by its smaller dimensions, especially of the fruiting cells, and by the 
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number of riba The most similar species is Oe auslrahanum Him 
It differs, however, in having smaller odgonia and oOspores, a larger 
number of nbs, and antheridm of greater dimensions in much longer 
senes It is also similar to Oe lunudulum , but is differ* nt from it 
in having smaller dimensions, fewer longitudinal nbs, and a lower 
number of senate antheridm 

Collected on fiermanently flood* d ground of nc* farms, near 
Chungking, Szechwan, West China, by Miss Chun Jao, Aug , 1930 
Type m the collections of C C Jao and Herb Umv Mich , Nos 
S270 010, 019, and 020 


Oedogomum intermedium Wit truck var szechw&nense, var nov 
(Tab VI Figg UV17) 


Oedogomum monoicum oogonus singulis, globosis vtl d< presso- 
globosis, poro supenore a perils, oospons forma oogonus smith bus et 
ea non complentibus, membrana oosporarum laevi et spissa, anthen- 
dus 1-6-celluInnbus, subcpigyms vel subhypogyms vel sparsis, cellu- 
lxs vegetativis gracilibus, cellula basah tuimda, non clongata, cellula 
terminAh apiculata 


Cellulae vegetativac 

Oogonia 

Ooaporia 

Cellulae anthendu 


10 15 g diam 35 05 g long 
40 50 g diam 40-43 g long 
35^40 g diam , 35-40 g long 
10 14 g diam 4 9 g long 


In agris permancnter inundatis prope Chungking in provincia 
Szechwan, Sina Occidentali, legit auctons soror Chun Jao Speci- 
mina couservata sub nuraens S270 08A, 018, ct 029 

Monoecious, odgonium solitary, globose to depressed-globose, 
with supenor pore, ooHpore of same form as the oOgonium and not 
filling it, spore wall smooth and thuk, anthendia 1 -6, subepigy- 
nous, eubhypogj nous, or scattered, vegetative cell slender, basal cell 
swollen, not elongate, terminal cell apiculatc 


Vegetative celln 
OOgonia 
OOaporei 
Antherldial cells 


10 15 g diam 35-95 g long 
40- 50 g diam 40-43 g long 
35 40 g diam , 35-40 g long 
10-14 g diam , 4-9 g long 


This variety bears some resemblance to Oe intermedium Witt- 
rook and its var fennicum Tiffany, Oe Htrnii Gutwinski and its 
var afneanum G S West, Oe globoeum Nordstedt, and Oe fragile 
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Wittrock It differs, however, from all similar species, except Oe 
fragile, in having larger and usually more depressed-globose oOgonia 
and comparatively slender vegetative cells It especially separates 
from the first and its variety in the smaller dimensions of the anthe- 
ndial cells, from the second and its variety in having the depressed- 
globose odspore not filling the oogonium, basal cell not elongate, and 
terminal cell apiculate in form It differs from Oe fragile in having 
depressed-globose oftgoma and the rather smaller ofispores not filling 
them, comparatively short vegetative cells and shorter to fi-seriate 
anthendial cells 

Collected on permanently flooded ground of nee farms, near 
Chungking, Szechwan, West China, by Miss Chun Jao, Aug , 1930 
Type in the collections of C C Jao and Herb Umv Mich , Nos 
S270 08A, 018, and 029 


Oedogonium excavatum, sp nov 

(Tab VII *igg 18-21) 


Oedogonium monoicum, oogonns singulis, globosis vel obovi- 
formibus vel subglobosis, poro supenoro apertis, oospons globosis 
vel subelliptico-globosis, oogonia complentibus vel ftre complentibus, 
membrana oosporarum tnphci, episporio laevi, mesospono scrobi- 
culato, anthendus 2-5-cellularibus, subepigynis vel hypogyms vel 
subhypogyms vel sparsis, antherozoidiis divisione honstontali binis, 
cellula basah elongata, cellula terminali obtusa 


Cell ulac vegctativac 

Oogonia 

Ooapontt 

Olloiae anthcridii 


18-25 n diatn 30-135 m long 
45-60 n dlam , 50-65 g. long 
42 55 n diatn , 45 CO m long 

18 22 n diam , 7 12 m long 


In agns permanenter inundatis prope Chungking m provincia 
Sscchwan, Sina Occidentali, legit auctoris soror Chun Jao Speci- 
mma m oollectionibus auctons et Herb Umv Mich conservata 
sub numens S270 02, 011, et 013 

Monoecious, ofigomum solitary, globose to obovoid or subellip- 
soid, with superior pore, oOspore globose to subellipsoid-globose, 
filling or nearly filling the odgonium, spore wall in three layers 
outer smooth, middle scrobiculate, antheridia 2-5, subepigynous, 
subhypogynous, or scattered, sperms 2, division horizontal, basal 
cell elongate, terminal cell of the filament obtuse 
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Next) Oedogonia 

Vegetfttiv© cel In 
O 0 #on la 
OOapore* 

Antheridml cells 


18-25 m dinm 30-135 \i long 
45 60 ju dmm 50-06 fi Jong 
42-55 ju dmm 60 ^ long 
18 22 /i d tain 7-12 fx long 


This species is near Oedogomum fovtolatum Wittrock It differs, 
however, in being of rather large size, especially the oogonium and 
ohsporo, and m having the middle spore wftll scrobicuhte 

Collected on permanently flooded ground of nco farms, near 
Chungking, Szechwan, West China, by Miss Chun Jao, Aug , 1930 
Type in the collections of C C Jao and Herb Univ Mich , Nos 
S270 02, Oil, and 013 


Oedogonium cymatosporum Wittrock & Nordstedt var 

chungkingense, \ar nov 

(Tab VI, Figg 11-14) 

Oedogomum monoicutn, oogonus singulis, ranus bmis vel temis, 
aubdepresso-globoais vel dopresso-globosis, poro mediano, rinuformi, 
odspons depresso-globosis, maturitate fuligineis, oogonia plane com- 
plentibus vel fere complentibus, membrana tnplici opispono et 
endospono laevi, mesospono scrobiculato, antheridus 1-6-cellulan- 
bus, subepigynis vel ranus sparsis, anthc rozoidus singulis, cellula 
basali elongata, sursum leviter tumida, prope hapteron valde angu- 
stata 


Collulae vegetal! v&e 

OOgonia 

Odsporin 

Cellule© anthendii 


4-8 fi diam , 15-30 ju long 
20 24 /x diam , 19-23 m long 
19-23 m diam , 10-19 n long 
4-6 /x diam , 2-8 g long 


In agris permanenter inundatis prope Chungking in provincia 
Ssechwan, Sina Occidental!, legit auctor Spccimma in collectionibus 
auctoris et Herb Umv Mich conservata sub numens S3I6 02, 
03, 04, et 05 

Monoecious, oogonium solitary, rarely two to three in groups, 
sub depressed-globose to depressed-globose, pore median, rmufonn, 
oOspore depressed-globose, smoky brown at maturity, filling or 
nearly filling the ohgonium, spore wall of three layers outer and 
inner smooth, middle layer sorobiouiate, anthendia 1-0, subepigy- 
noUs, rarely scattered, sperm single, basal cell elongate, slightly 
swollen above, greatly contracted toward the expanded hapteron 
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Vegetative eel Ik 
O dgonia 
Odeporea 
Anthoridiai cells 


4-8 p diam , 15-30 p long 
20 24 p diam , 10-23 p long 
19-23 p diam , 16-19 p long 
4 6 p diam , 2-8 p Jong 


This species Is similar to Osdogonium cymalo'tporum Wittrock & 
Nordstedt and Oe Magnum Wittrock It is distinguished, how¬ 
ever, from the first by the smaller size of ail cells, and from the 
second by its consistently monoecious habit and its lesser dimensions 
Collected on permanently flooded ground of rice farms, near 
Chungking, Szechwan, West China, bv the wnler, Feb, 1932 
Type in the collections of C C Jao and Herb Uruv Mich , Nos 
8316 02, 03, 04, and 05 


The writer is indebted to Professor W R Taylor for his direction 
throughout the preparation of this pni>er, to Professor L H Tif¬ 
fany, whose advice, based upon an extensive familiarity with the 
genus, has been of the greatest value, and to other friends for their 
help in collecting specimens for him 

Univbrsitt of Michuun 


EXPLANATION OF PLATE, \ 

tLos 1-3 Oedogontum tptralidm*, gp nov (X 360) figure 1, & part of the 
filament, with one oOgomum containing a mature ode pore in lateral view 
and a dwarf male on the suffultory oell, Figure 2, both mature (lower) 
and immature (upper) oogonia, the mature odspore >e aeen in polar view, 
Figure 3, basal cell short and swollen 

Flos 4-7 Oedogonxum ortenlale, sp nov (X 360) Figure 4, an upper part 
of the filament, showing one mature odgonium and the terminal hyaline 
seta, Figure 5, a part of the male filament with scattered antheridia, 
Figure 6, a lower part of the filament, with an elongate vegetative oell 
and a swollen basal cell, Figure 7 terminal cell, apleally obtuae 
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NOTES ON NEW OR UNUSUAL MICHIGAN 
DISCOMYCETES I* 

BE8SIE B KANOU8E 

T HE following list comprises eighty-eight species of Discomycetes 
which, so far as the author has been able to determine from 
the records In the Herbarium of the University of Michigan, have 
not been previously reported from Michigan or which are otherwise 
of peculiar interest One new species, Psilopezta aUnda, is described 
A large number of the commonly collected specie# are omitted, 
regardless of the fact that they may not have been included in 
previously published lists 

Unless a statement to the contrary is made, the author is re¬ 
sponsible for the identifications The name of the collector appears 
after each collection The specimens mentioned have been deposited 
in the Herbarium of the University of Michigan by the following 
collectors E B Mains, A H Smith, G B Cummins, C H Kauff¬ 
man, and B B Kanouse, and by others named ip the text 

A number of papers contain records of Disoomycetes found in 
Michigan Longyear (13), Kauffman (5-12), Povah (17-19) 

The author wishes to acknowledge with thanks the help of 
Dr E B Mains and of Mr Alexander Smith, who provided the 
photographs 

Phaciciaceae 

Kexthia thujina Durand — On Thuja oc&deniaka L, Copper 
Harbor, 9ept, 1930, collected by M L Gardner and identified 
by G B Cummins 

Pthenopeiixeab 

Ptbjdnopmixa nigiuella Fuck. — On decaying stems, Lakeland, 
June, 1930, Kanouse 

* Papers from the Department of Botany and the Herbarium of the Uni¬ 
versity of Michigan, No 41 3 
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Demateaceae 

Vklutaria rufo-olivacea (A & S) Fuck — A single collection 
of this rare fungus was made near Ann Arbor, July, 1930, by 
Kanouse It grew on wet remains of wood on the ground The 
asci and spores are slightly smaller than Rehm's description calls 
for In our plants, which were compared with those at the 
British Museum, the asci are 75-85 X 5 7 ju, the spores, 7- 
12 X 5 fi Boudicr (1, PI 558) gives an accurate illustration 

Patellar i ace ae 

Dubella compressa (Pore) Fuck —On Acer sp , Ann Arbor, 
Apnl, 1929, on Robinia trp , Ann Arbor, Nov, 1920 Both 
collections were made and identified by Cummins 
Catinella nigro-olivacea (Boud ) Durand — One fine collection 
was made on wet, rotting logs, Ann Arbor, Oct, 1931, by Mains 
The reader is referred to Durand (3) for a detailed discussion of 
this genus and to Boudier (1, PI 452) for an excellent illustration 

Bitlgabiaceae 

Orbilia botulispora Von H6hn — Collected on oak, Ann Arbor, 
Oct, 1928, Kanouse 

Orbilia chrysocoma (Bull) Sacc — On elm log, Ann Arbor, Oct, 
1928, collected and identified by Cummins, Ann Arbor, Oct, 

1931, Kanouse 

Orbilia chrysocoma (Bull) Sacc var microspora Sacc — Hills¬ 
dale Co , May, 1922, R Hayes, Ann Arbor, Nov , 1928, collected 
by Kauffman and identified by Cjimmms, Ann Arbor, July, 
1930, Smith 

Orbilia curvatospora Boud —Ann Arbor, July, 1921, collected 
by Kauffman and identified by Cummins, Hillsdale Co, May, 

1932, collected by Hayes and identified by Cummins 
Orbilia leucostigma Fr — On very rotten wood, Quincy, Sept, 

1928, Kanouse, Lakeland, June, 1930, Kanouse 
Orbilia LEUCoenaMA Fr var xan fhostigma (Fr) Rehm — Ann 
Arbor, July, 1930, collected by Smith and identified by Kanouse, 
Stock bridge, July, 1930, Kanouse 

Orbilia luteorubella (Nyl ) Karst — Rock River, Sept, 1927, 
Kanouse, Ann Arbor, Nov, 1928, collected by M L Lohman 



Michigan Discomycetes 95 

and identified by Cummins, Bronson, July, 1930, Kanouse, Ann 
Arbor, Nov , 1931, Kanouse 

Orbilia rubella (Pers) Karst — One collection from Ann Arbor, 
July, 1930, Smith Nannfeldt (15) calls this Hyahna rubella 
(Fr ) Nannf 

Orbilia Sarraziniana Boud — On dead wood, Stockbndge, July, 
1930, Smith See Boudier (1, PI 462) 

Orbilia vinoba (A <fc S ) Karst — Stockbndge, Oct, 1928, Kanouse, 
Stockbridge, Oct, 1929, collected and identified by Cummins 

Ombrophila subsquallida Rehm — On mats of leaves of Popular 
sp , Ann Arbor, June, 1930, Kanouse 

Ombrophila violacea (Hedw) Fr —One collection, Pinckney, 
Oct , 1930, Kanouse 

Bulgaria melabtoma (Sow ) Soaver — Burt Lake, Cheboygan Co , 
June, 1932, Mams and Smith A collection made at Bay View, 
Aug , 1905, was reported by Kauffman (5) as PUctama htriipea 
Socc 

Holwata gigantea (Pk) Durand — This fungus is frequently 
seen in the autumn on moss-covered logs m wot woods Ann 
Arbor, 1910, Kauffman, Stockbndge, Oct, 1929, Kanouse and 
Cummins 

Cenangiackal 

Stamnaria Americana Massee Morgan (PI VIII) —This 
species was found by Smith and Mains growing in great abun¬ 
dance on Eqwsetum sp , Ann Arbor, Nov ,1931 Included among 
the collections is one made in the winter, Dec , 1932, by Mains 
Nannfeldt (15) considers it probable that the American species 
is the same as the European Stamnana Equiseli (Hoff) Rehm 
However, as Seavcr (23) has pom ted out, the spores as well as 
the asci of the American plants are considerably Larger than 
those reported for the European species, and it seems quite 
possible that two species are involved The oonidi&l stage, 
Oloeosponum Equiseli E & E, has been collected near Ann 
Arbor 

Mollislacbae 

Mollibia benebuada (Tul) Phill — On wet wood, Ann Arbor, 
Oct, 1928, Kanouse, Ann Arbor, July, 1929, Kauffman, Pinck¬ 
ney, Oct and Nov , 1930, Mains, 

Mollibia benebuada (Tul) Phill var polyspora Kauff — On 
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rotting wood This variety, which was described by Kauff¬ 
man (12) from specimens collected at Rock River, was found at 
Stockbndgp, Aug, 1928, by Kanouse and R G Whitney, and 
also at Marquette, Sept , 1932, by Mains 
Mollisia laespitoba kurst —On elm wood, Ann Arbor, Oct, 
1929, collected and identified by Cummins 
Mollisia cilmina (Sacc) Rchm var carkina (Sacc) Rehm — 
Commonly found in the autumn on the basal sheaths and culms 
of Carex upp in the swamps of southern Michigan The apothecia 
grow thickly, forming conspicuous patches Ann Arbor, Oct, 
1931, K*nouBC, Pinckney, Oct and Nov, 1931, Mains, Pinck¬ 
ney, Oct, 1932, Kanousc 

Mollisia Melaleuca (hr) Sacc —This beautiful little Mollisia is 
collected infrequently, but has been found on rotten wood in 
both the Upper and Lower Peninsulas of Michigan Ann Arbor, 
Sept , 1930, Smith, Rock River, Sept, 1932, Mams 
Taplsia Secambntt I airman -This fungus was found on dead 
wood near Stockbndge, Nov, 1930, kanouse Fairman (4) 
collected at Lyndonville, New York, on chips of Betxda sp , the 
specimens from which he described the species Our plants 
correspond well with his description 
Belonium Delitschianum (Auersw) Rehm — On rotten log, 
Steere's swamp, Ann Arbor, Nov , 1931, Mams Rehm gives 
the host as Scirpus lacusirw, but even though our plants oceurred 
on a different substratum the characters of the two collections 
seem to agree The spores of our plants are 4-ceIled and measure 
25-40 X 6-7 m 

Pezizei la hyalina (Pere) Rehm — On dead twigs, Ann Arbor, 
May, 1930, Kanouse 

Pezizella pubkrula (Lasch) Rehm — On oak leaves, Ann Arbor, 
Oct, 1928, collected and identified by Cummins, Ann Arbor, 
July, 1930, Ranouse 

Pezizella puNcnroRMis (Grev ) Rehm One collection on fallen 
elm leaves, Stockbndge, Oct, 1928, Kanouse 
Pezizella tumldula (Rob <k Desm ) Sacc — On oak leaves, Ann 
Arbor, 1928, collected and identified by Cummins 
Pezizella tubgudklla (Karst) Sacc — On Carex sp , Ann Arbor, 
Oct, 1928, on Typha sp , Pinckney, Oct, 1928 Both collections 
made and identified by Cummins 
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HELOTIACEAf 

Arachnopeziza aureua (Pers ) Tuck - This beautiful little plant 
has been found frequently Luna C enter, May, 1909, Kauffman, 
Chelsea, May, 1909, Kauffman, Ann Arbor, May, 1917, Kauff¬ 
man, Stockbndge, Nov, 1931, Kanouse, Pinckney, May, 1932, 
Kanouse and Smith It was n ported by Kauffman (S) 

Phialea acuum (A <fc S ) Rohm On tamarack needles, Mud 
Lake Bog, near Ann Arlior, May, 1930, Smith Our plants ap¬ 
pear to fit exactly the description given by lb hm (20) 

Phialea rubicola Sacc — On blackberry canes, Ann Arbor, Oct , 
1928, collected and identified by ( ummins 
Phialea subgalbula Rehni —Collected twice at Ann Arbor, 
Steero's swamp, Nov , 1931, Mams, Herron*8 woods, Nov , 19M, 
Kanouse Our plants agree wdl with Itehm's Ascomyceten 
No 1981, with which they have been compared 
Cvathicula corona ta (Bull) De Not —Found twice in Wash¬ 
tenaw Co , Oct, 1928, and Sept, 1929, collected and identified 
by Cummins 

Sclerotinia Lryihroni Whetzol — round on bulbs of hrythromum 
amertcanum Ker , Ann Arbor, May, 1932, collected by G B 
Fischer and A H Smith 

Cibohia luteovirescens (Rob ) Sacc — One collection from Stock- 
bridge, Aug, 1928, Kanouse 

Rutstroemia nebulosa (( kt ) Kauffman <fc Kanouse — Previously 
reported by Kauffman (12) from Rock River Found widely 
distributed in Michigan Stockbndge, Aug, 1928, Kanouse, 
Rock River, Sept, 1929, Kauffman and Smith, Pinckney, 1931, 
Smith, Ann Arbor, 1932, Smith, Mumsing, Au Tram, and Rock 
River, Aug , 1932, and Marquette, Sept, 1932, Mains 
Helotium conformatum Karst — Wayne Co, 1928, Kanouse, 
Ann Arbor, Oct, 1928, collected and identified by Cummins, 
Harbor Springs, June, 1932, Mams 
Helotium hehbarum (Pers ) tr — Ann Arbor, Oct , 1928, collected 
and identified by Cummins, Ann Arbor, Oct, 1931, Mams 
Helotium imbekbf (Bull) Fr — New Richmond, Sept, 1910, 
Kauffman, Washtenaw Co , 1928, collected and identified by 
Cummins, Pinckney, May, 1912, J L Lowe, Harbor Springs, 
June, 1932, Smith 
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Helotium scutula (Pera) Karat — Whitmore Lake, Oct, 1928, 
collected and identified by Cummins, Ann Arbor, Nov, 1931, 
Mains, Pinckney, Oct, 1931, Mains, Au Tram and Rock River, 
Aug, 1932, Mams 

Helotium bublenticulare Fr —* Au Train and Munising, Aug, 
1932, Mams 

Helotium virgultorum (Vahl) Phili var fructioenum Phill — 
Commonly seen in late summer and autumn on shells of nuts, 
acorns, twigs, etc Ann Arbor, Sept, 1928, collected and identi¬ 
fied by Cummins, Stockbridge, Oct, 1928, Kanouee, Ann 
Arbor, July, 1929, Kauffman, Ann Arbor, Nov, 1930, Mains 
and Kanouse, Ann Arbor, Nov , 1930, Smith, Ann Arbor, Sept, 
1932, J V A Drummond 

Helotium utioenum De Not — On grape stems, Ann Arbor, Oct, 

1928, collected and identified by Cummins 

Lachnellula thboidea (CAE) Saco — On sticks, Chelsea, April, 

1929, collected and identified by Cummins 

Lachnum Aspidii (Lib) Karst — On dead stems of Adiantum 
pedalum L , Ann Arbor, May, 1929, Kanouse 

Lachnum spiraeaecolum (Karat) Rehm — At base of stems of 
some shrub, Ann Arbor, July, 1921, collected by Kauffman and 
identified by Cummins 

Erinella Nylandkri Rehm — Found In quantity on dead stems 
of Uritca dtotca L in a low wet woods, Ann Arbor, Oct and 
Nov , 1931, Mains and Kanouse 

Peotaceae 

Pseu DOPLECTANiA nigrella (Pers) Fuck — Four collections were 
made in the state in 1932 To pin bee and Harbor Springs, June, 
Mains and Smith, Rock River, Aug, Mains, Ann Arbor, May, 
Mains and Smith 

Lamprospora trachycarfa (Curr) Seaver — Found in the area of 
burned-over tamarack, black spruce, and sphagnum bog at Mud 
Lake, near Ann Arbor, Oct and Nov, 1931, Mains and Smith 
This spedes, together with others mentioned in this paper os 
having been collected from this bog, appeared immediately fol¬ 
lowing the bum The soil and d£bns retained the heat until 
early winter, consequently, collections were made much later 
in the season than is usual in this locality Nearly thirty acres 
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were destroyed and patches of Discomycetes were conspicuous 
features of the bog With the exception of Geopyxis cupularts 
(L ) Saco , none of the Discomycetea that were found in the fall 
have reappeared since 

Ascobolub striisporus (Fills <fc Dearness) Scaver — This rare 
fungus was found on decaying leaves, Ann Arbor, Oct, 1929, 
collected and identified by Cummins It w reported by beaver (21) 
as having been collected twice in Canada This collection ap¬ 
pears to be the first reported from the United States 
Alkuria wisconsinensis Relmi — On the ground in open woods, 
Ann Arbor, May, 1931, Lowe Seaver gives the distribution in 
America as Wisconsin and Minnesota 
Alkuria rutilans (Fr) Gill - On wet soil, Ann Arbor, Mu>, 1931, 
Mains, Marquette, Sept, 1932, Mams 
Alkuria atrovinosa (Cke ) Seaver — A fine collection of this dis¬ 
tinct species was made at Munising, Aug , 1932, by Mains 
Pailopezia alblda, sp nov — Apothecia gregarious, sessile, discoid 
to hemispherical, 2 ~4 mm wide, closely adhering to the sub¬ 
stratum, surrounded by a sterile margin, parenchymatous, 
texture very soft waxy when wet, drying to a thin scale with a 
membranous border, hymenium plane, watery, dingy white, 
drying brown with a lighter brown margin, asci cyhndnc, 300- 
326 X 18-20 fx, spores ellipsoid, 1-seriate, lying with the long 
axis parallel to the length of the ascus when mature, smooth, 
thick-walled, containing a large oil drop that nearly fills the 
spore, colored faintly yellowish, 18 20 X 10-11 /u, paruphyses 
clavate, numerous, extending as much as 25 m beyond the osci, 
reaching 6 p in diameter at their apices, apices adhering closely 
together, contents not conspicuous Iodine colors the mature 
asci golden brown, the immature asci are blue in the uppermost 
one third, the paraphyscs brownish 
On wood of a deciduous tree submerged in running water 
Collected by E B Mains, No 32-646, September 8, 1932, Au 
Sable Falls near Grand Marais, Upper Peninsula, Michigan 
Type is deposited in the Herbarium of the University of Michigan 
The color of the apothecria is the distinguishing character of 
this species Other species of this genus arc some shade of brown 
or yellow, whereas this is grayish white The asci are also unusu¬ 
ally large 



100 


Berne B Kanouse 


Apothccia gregana, sesaiha, discoidea vel hemisphaenca, 
2-4 mm lata, substrato tenaciter adhaerentia, margine sterih 
rircumdata, textura parcnchymatosa, molhter cerea, si modo 
siccata tenuitor lamftuformia, mcmbranaoeo-marginata, hyme- 
mum planum, albidum vel siccitate brunneum, asci cylmdnci, 
300 400 fx longi, 18 20 crassi, sporae palhde flavidae, ellip- 
soidcao, 18-20 m longae, 10 11 ju crassae, monostichae maturitate 
longitudinahter dispositae, lacves, crasse circumvallatao, conspi- 
cue unigultatim oleifcrae, paraphyses clavati numeroHi, interdurn 
ascis 25 /u longiores, apicc 6 /i cruaai etiamque inter se cohacren- 
tes — Ad lignum arbons nonconiferae in aqua fluviah submer- 
sum, legit E B Mains, n 32-046, propo Grand Manus, Mich 
Specimen typicum m Herb Umv Mich conservatum cat 

Pbilopezia AquATicA (DC ) Rchm —On an old log in a bed of a 
stream, Chatham, Aug, 1932, Mains The large sculptured 
spores are very charactenstic Iodine does not color the aeci 

Psilopezia TOAcmsPORA h & h -Ann Arbor, Nov, 1931, Ka- 
nouse The spore measurements of the Ann Arbor plants agree 
with those given by Fills and I verhart rather than with the 
much larger size ascribed to this species by Seaver 

Pbilopezia nummularia Berk — On mossy log, Mud Lake Bog, 
near Ann Arbor, July, 1930, Smith, Duck l4vke, Ann Arbor, 
Sept, 1930, Smith 

Humarina ochroleuca (Clements) Seaver —On burned ground, 
Mud Lake Bog, Ann Arbor, May, 1932, Smith and Mams The 
spore measurements are slightly smaller than those given by 
Seaver for this species They are 14-15 X 7-8 m and are without 
oil drops The crcnulate margin of the apothccium is very con¬ 
spicuous 

Humarina rubens (Boud ) Seaver -1 ound on burned soil, Whit¬ 
more Lake, Ann Arbor, July, 1921, collected by Kauffman and 
identified by Cummins 

Humarina leucoloma (Hodw) Seaver — Ann Arbor, July, 1930, 
Smith This collection was compared with Rehra’B Ascomycoten 
No 351b 

Humarina semiimmehba (Karst) Seaver — One collection was made 
near Ann Arbor on a pile of wet sand in a woods July, 1929, 
Kanouse and C A Brown 

Humarina hkpatica (Batsch) Seaver —This species occurred in 
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abundance in the burned area m Mud Lake Bor, Ann Arbor, 
Oct and Nov, 1931, Mains and Kunouse Seaver Rives its 
American distribution as Colorado 
Humarina tracuydeuma (E & E ) Seavtr — Pincknty, July, 1930, 
Smith, Ann Arbor, May, 1930, and Sept , 1932, Ivhuouho 
Thkcothkus Pelt ftifri (Crouan) Boud — Stoekbndge, Oct , 1928, 
collected and identified by C ummins 
Otidfa LriORiNA (Bats< h) Fuck - 1 his species is not often col¬ 
lected in Michigan, although it has been found vwdtly distributed 
throughout the state It was reported by Kauffman (8) and was 
collected b> him at Marquette, Sept , 1906, and at Presque Isle, 
Aug , 1909, Kauffman and Taylor, New Richmond, Sept , 1910, 
Kauffman Rock River, Sept, 1932, Mains, l)ecrton, Sept , 
1932, Mains All the plants in these collections have the flat- 
tened-split apothecia rather than the erect apothecia which arc 
usually characteristic of species of this genus Rthm (20) men¬ 
tions this peculiarity 

Otidka ieporina luck var minor Rohm - One collection of 
this vancty was made at Rock River, Aug, 1932, b> Mains 
The plants are 1 cm in height, with erect apothecia and Hpht 
on one side to the base Ihcy are much smaller than Otidea 
Ieporina They correspond well with Rchm’s description 
Otidea concinna (Pers) Rohm —1 hi hirbarium contains one 
excellent collection made at Ann Arbor, July, 1915, by Kauffman 
His notes on the fresh plants give the color as “yellowish buff 
throughout ” A second collection whs made at Ann Arbor, 
July, 1929, b> Smith Our plants are like those found in Rehm’s 
No 1638, with which they have been compared Seaver does 
not list this species from North America 
Otidea phlkdophoka (B & Br ) Saco A collection of this species 
was made at Chelsea, Aug, 1915, by Kauffman and Mains 
Notes made by Dr Mams when the plants w< re fresh give the 
following data 1 The apothecia measure 1 4 cm in diameter, 
and aro deeply split down to tin base on one side The basal 
portion is suhphcate and has a d( cidcdiy ndged i ff( ct The 
spores measure 8-10 X 4-5 fii” The filiform paraphyscs arc 
numerous and are not enlarged at their apices Not all of them 
are curved The plants were growing among moss A second 
collection, made at Ann Arbor, June, 1894, by I- N Johnson 
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and identified by J B Ellis as Penza eupleda Cke , is also refer¬ 
able here Reported by Kauffman (11) The pits at the apices 
of the ridges on the stem as emphasized by Massee (14) m his 
redescriptions of Berkeley's fungi are easily seen in our Michigan 
plants 

Paxina semitobta (Berk <fe Curt) Seaver (PI IX) — This species 
has been collected at intervals throughout a period of twenty- 
one years on a wet clay bank of a ravine, Ann Arbor The photo¬ 
graph was made from a collection of October, 1932, by Smith 

Geopyxis copularjs (L) Sacc (PI \) — Found m the burned 
bog area at Mud Lake, Ann Arbor, Oct to Dec , 1932, by Smith, 
Mams, and Kanouse, and again in the following spring There 
seems to be a very wide range in the size and color of this species 
The apothecia of our plants measured 2J 3 cm in diameter, and 
many of them had stems as much as 1 cm in height These sizes 
are for a much larger plant than is usually reported for this species 
The color of our fresh plants was “pinkish cinnamon 1 ' 1 and 
“orange-cinnamon" to “vinaceous-cinnamon," drying “Sayal 
brown" to “Mikado brown ” The outside of the apothecia is 
concolorous or darker Dodge (2) gives the color of the Wis¬ 
consin plants as “usually alutaceous and only occasionally egg- 
yeilow ” The paraphyses are slender and are not thickened at 
their apices Reported by Kauffman (11) 

Geopyxis vitlcamlis (Peck) Sacc —Found in small numbers in 
the same location with the preceding species, May, 1932, Smith 

Rbijuna inflata (Schaeff) Karst (PI XI) — This rare species 
grew in great abundance in the burned bog at Mud Lake, Ann 
Arbor It was collected repeatedly throughout the autumn of 
1931 by Smith, Mains, Kanouse, and others It occurred in such 
quantities that several pecks could have been obtained It has 
not ainoe been discovered in the bog Interesting questions 
arise, such as Where did the spores come from that caused such 
a widespread occurrence of the fungus in the bog? How long 
will the spores of this crop remain viable? If the spores that 
caused the present outbreak depended upon the heat for germi¬ 
nation, then they must have been dormant in the soil for a long 
time, since no fire has occurred in the swamp for the past fifteen 
years 

1 The colors are those of Ridgw&y, Color Standards and Color Nomtndaiurs 
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Discina ancilib (Pera) Saco — Ann Arbor, May, 1914, Maine, 
Harbor Springs, June, 1932, Mains, Wilderness Park, June, 
1932, Mains and Smith, Cross Village, June, 1932, Mains 
Pkziza Emileia Cke — This is apparently a rare species In America 
Dodge reported it from Wisconsin It was found at Ann Arbor, 
July, 1929, by Smith Boudier’s plate 280 (1) represents this 
species as we know it from our specimens 
Peziza proteana (Boud ) Seaver — A large collection of this spe¬ 
cies was made at Ann Arbor, Oct, 1932, by C W Griffin It 

was found on burned ground and wood remains The small 

spores and white apothecia are the distinguishing characters 
Peziza venosa Pcrs — On the ground in low, wet, deciduous woods, 
Ann Arbor, May, 1932, G W Fischer It occurred in the same 
woods throughout the spring in considerable numbers Seaver 
(21) says of it, ‘'not very commonly collected ” 

Pkziza abietina Pers — One collection was made at Rock River, 
Aug, 1932, by Mains This species could easily be confused 
with the otideas on account of the hooked paraphyses and the 
small biguttulated spores The apothecia, however, are not 
split A collection from Isle Royale, 1904, made by Harper, was 
identified by Rehm as Pltcarta rubrofusca Rehm Seaver puts 
this species in synonymy with P abietina Although I have not 
seen Harper's specimen, it seems possible that his fungus is 
different from P abietina Rehm's description and figure of 
Pltcana rubrofusca do not emphasize the peculiar knotted and 
hooked paraphyses that are so conspicuous in P abietina Bou- 
dieFs plate 333 (1) figures the paraphyses as we find them in the 
specimens from Rock River 

Pkziza violacea Pers -^Ann Arbor, July, 1930, Smith, Mud 
Lake, Oct, 1931, Mains and Kanouee, Ann Arbor, Nov, 1931, 
Mains, Munising, Sept, 1932, Mains, Rock River, Aug, 1932, 
Mains, Harbor Springs, Sept, 1932, Mains, Ann Arbor, May, 
1932, Smith and Mains 

Peziza clypeata Schw — Frequently seen in the woods in the 
autumn on very rotten logs Ann Arbor, Oct, 1907, Kauffman, 
Stockbridge, Oct, 1928, Kauffman and Kanouse, Ann Arbor, 
Oct, 1929, E Q Kauffman, Stockbndge, Nov, 1930, Mams 
and Kanouse, Harbor Springs, Sept , 1931, Mains, Stockbridge, 
Sept, 1932, Mains, Rock River and Au Train, Aug, 1932, Mams 
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Sarcosphaeka funerata (Cke ) Seaver — Found in sand at the 
shore of Doer 1 ako near Hock River, Sept , 1912, by E E and 
E B Maine Seaver, in comments accompanying a report by 
West (24), gives interesting data concerning the American col¬ 
lections He mentions u collection from Albion, which is the 
only other known Michigan record for this interesting and rare 
fungus 

Galactinia celtica Boud —Our spctuuens won found on the 
ground among moss, Ann Arbor, Aug , 1929, by Smith The 
color is violet throughout The large rough sport h and the fili¬ 
form paraphyses distinguish it at once from P vwlocea, with 
which it might be confused on account of the color The spores 
measure 17 20 X 8 11 fx Boudier (1, PI 289) gives an excellent 
illustration 

HkLVM LAC LAE 

Helvllla sphakrobpora Pk (PI XII) Beautiful specimens of 
this remarkable fungus were collected at Harbor Springs, June, 
1932, by Smith and Mams Notes made by Mr Smith on the 
freBh plant* give the measurements of the pilei as 7-14 cm broad, 
and the stipe as 5 7 X 1-6 cm long, deeply fluted, and lacunose 
Ihcy were growing on an old stump 

Ookinetes rohustum Durand —On wet ground under hemlocks, 
Hock River, Sept , 1929, colit cted and identified by Smith 

Of Uncfiitain Position 

Ascqtremella FAOiNEA (Pk ) Seaver — An excellent specimen of 
this unusual fungus was made at Hock River, Sept, 1929, by 
Smith This collection adds to the records of distribution of this 
remarkable species, since Seaver (22) gives the American distri¬ 
bution as New York and Ontario 
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FOREST DISTRIBUTION IN SOUTHWESTERN 
MICHIGAN AS INTERPRETED FROM THE 
ORIGINAL LAND SURVEY (1826-32) 

1kSLIE A KENOYER 

T HE original survey of the counties of southwestern Michigan was 
made just over a century ago (1820 to 1832) The surveyor 
biased two trees at each section corner and at the midpoint of each 
section boundary line, stating in his field notes the kind, size, and 
location with reference to the stake When records of the species 
are inserted in their proper locations on the county map, it is easy 
to outline the area occupied by each plant association Since the 
located points are in general a half-mile from one another, it is 
possible to draw the boundary line of the associations within a 
half-mile of its exact location The vegetation map constructed 
from timber now standing would be less accurate, since standing 
woodlots are generally farther apart than this, and the labor in¬ 
volved would be considerably greater As was indicated from the 
comparison in Kalamazoo County of observed timber with that 
noted in the survey, 1 11 present distribution is essentially the same as 
that of a century ago 

Examination of reoords at the courthouses of six counties fur¬ 
nished the data for the construction of Map 2 The plant associa¬ 
tions indicated are beech-maple, oak-hickory, oak-pine, dry prairie, 
and lake and swamp The map also shows the distribution of hem¬ 
locks in the beech-maple association, and the distribution of white 
pines in the associations in which they occur 

The beech-maple and the oak-hickory are the most extensive 
associations of the area In general, the former occupies soils richer 
in mineral matter and better suited for the accumulation of humus, 

1 Kenoyer, Leslie A, “Eootogfoel Note* on Kalamasoo County, Michigan, 
Based on the Original Land Survey," Pap Mteh AcatL Set , Art* and Letter*, 

11 (1030) 211-217 1030 
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the latter, the poor soils of the sandy or gravelly pe A comparison 
of this map with I^evcrctt’a geological map * shows that In the middle 
portion of the area, as in the eastern part of Van Buren County, 
there is a market! tendency for beech and maple to grow particularly 
on the till plains, also on the terminal moraines, and for oak and 
hickory to grow on the out wash plains Toward Lake Michigan 
(wostwardly) and toward the north, where relative humidity ib 
greater, there is an increasing tendency for beech to occur on the 
outwash and other poor soils, whereas farther from the lake (east- 
wardly) or toward the south, the terminal moraines and the till 
plains are increasingly given over to oak It will be noted in Table I 


TABLL I 

Percentage Distribution of Plant Associations roa thh Six Counties 
H crnESENTKU ON JTH1C Maf 

Average* for tho three eountie* bordering Lake Michigan are compared with those 
for the three counties remote from the lake 



Beech- 

Beech maple 

Oak 

Oak 

Dry 

Lake and 


maple 

with hemlock 

hickory 

pine 

prairie 

swamp 

Allegan 

61 

18 

8 

16 

0 

7 

Van Buren 

40 

16 

33 

3 ! 

02 

9 

Berrien 

62 1 

0 

32 

0 1 

1 

6 

Cm* 

28 

0 

69 

0 

4 

9 

Kalam&aoo 

23 

0 

66 

0 

8 

13 

St Joseph 

6 

0 

70 6 

0 

1J 6 

7 


61 

11 

24 

6 

04 

7 


19 

0 

64 

0 

6 

10 


that there is a great preponderance of the beech-maple type in 
Allegan County and of the oak-hickory type in St Joseph County, 
with an intermediate condition in the intervening counties The 
summary for the three counties bordering the lake shows a decidedly 
higher percentage of beech and a decidedly lower percentage of oak 
and of prairie than are found in iht three remote from tho lake It 
cannot be asserted, however, that the contrast is wholly a matter 
of differences in atmospheric humidity Soil conditions as well as 

* I^everett, Frank, Map of the Surface formation* of the Southern Peninsula 
of Michigan Michigan Department of CouaervaUon 1924 
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mvaaional history doubtless enter into the problem It Is probable 
that the counties east of Kalamazoo and St Joseph would show a 
higher percentage of beech and a lower percentage of oak than do 
these counties According to the Leverett map, however, there are 
few, if any, counties in the state that have a higher proportion of 
glacial out wash than do Kalamazoo and St Joseph 

Interest in the problem of the existence of a lake forest, with 
hemlock and white pine as dominants, as postulated by Weaver and 
Clements,* drew attention particularly to the counties bordering the 
lake Hemlock and white pine in the region studied are limited to 
a triangular area about the width of Allegan County, thirty-six 
miles on the north, and narrowed to a tail-hke strip of a width of a 
mile or two next the lake in Berrien County Of the two species, 
hemlock is particularly restricted to the vicinity of the lake, where 
85 per cent of the hemlocks used as witness trees are within ten miles 
of the shore 

In Allegan County is an old lake plain occupying an area some 
twelve by sixteen miles It was doubtless an arm of Lake Michigan 
Its timber was a mixture of white pine and white oak Sawmills 
flourished here in the 'eighties, removing the pines and thereby giv¬ 
ing the oaks a certain advantage This area has around its borders 
an almost continuous ridge of well-marked sand dunes supporting 
in part the plant species characteristic of the lalc-shore dunes 
The soil of the plain is barren and abounds in deserted farm homes, 
and in shanties that harbor an economically distressed population 
Its flora is unique for the region, including such unusual forms as 
sweet fern, perennial ragweed, whorled milkweed, prickly pear cac¬ 
tus, Oeum tnflorum, and Koelena enstata 

The pines of southwestern Michigan arc nearly all Fmus Sirdbus 
There are a few trees of Ptnus restnosa at Palisades Park, Van Buren 
County Ptnus Banksxana Jias not been reported from the area 
here considered, although it is found along the lake Bhore immediately 
north of this area, in Ottawa County, and immediately south, in 
La Porte County, Indiana White pine is associated with either 
beech or oak, or occurs as a hydraroh pioneer in the swamp forest or 
as a xerarch pioneer on exposed sandy areas In Van Buren County 
the survey shows fifty-five pines in areas mapped as beech, twenty- 

1 Weaver John E , and Clements, Frederic E Plant Ecology (New York, 
1921), pp 440-443 
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six in areas mapped as oak, and six in areas mapped as swamp The 
few pines in Kalamasoo County are mainly In swampy areas, with 
tamarack as their most conspicuous associate In Allegan County, 
as was stated above, most of the pines are associated with white oak 
on barren sandy soil Hemlock is rarely found apart from its asso¬ 
ciates, hard maple and beech So, however we may interpret the 
great body of coniferous forest in the Great Lakes area, the distribu¬ 
tion of white pine and hemlock toward their southern limits would 
not indicate that they are closely associated as climax codominants 

All these counties are occupied by numerous kettle-hole lakes 
and swamps The moister parts of these are generally occupied by 
strictly aquatic vegetation, with sedge meadows in the slightly 
drier parts A still drier condition favors tamarack, whereas out¬ 
side this there is usually a swamp forest characterised by black ash, 
yellow birch, black gum, red maple, and elms Since the beech- 
maple forest is adapted to lands rich in humus and with high humid¬ 
ity, it usually follows the swamp forest without any intervening oak 
stage Kalamazoo County has a slightly larger area of lake and 
swamp than do the other counties studied, probably because of rather 
extensive belts of poorly drained land along the K&lamasoo Hiver 

Prairies were rather conspicuous features of the counties more 
remote from the lake, St Joseph County having the largest prairie 
area The only trees in these areas were rather sparsely scattered 
bur oaks. In many instances these were so far apart that the sur¬ 
veyor located the oorner, without referenoe to trees, by means of a 
stake driven into a mound raised in the prairie The counties 
bordering the lake are almost without these prairies It is known 
that in some places, as in the city of Chicago, prairie areas were once 
extensive undrained marshes, with the grasses following the sedges 
in succession Veatch, 4 however, cites evidence that the soil of the 
Michigan prairie* developed under conditions of medium or low- 
moisture oontent, and regards them as relicts of a more extensive 
prairie flora dating from a time in which climatic conditions were 
more xeric than at present The same idea is stated by Weaver and 
Clements 1 as follows “ The subclunox prairie in general represents 
an eastward movement of the climax prairie into the region of 

* Veatch, J O, “The Dry Prairiee of Michigan,” Pap Mich. Acod 8ei t 
Arit and Letter$, 9 (1927) 369-279. 1929. 

* Weaver and Clemente, op cU , pp 462-463. 
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deciduous forest, as the latter retreated in consequence of reduced 
rainfall The reciprocal withdrawal of the grasses did not take 
place, partly because they adjusted themselves to the increasing 
rainfall, but chiefly because their competition with the seedling 
trees prevented anything more than an exceedingly slow advance 
of the latter As a consequence, this subchmax has persisted for 
thousands of years as a great grassland tnangk in the heart of the 
oak-hickory forest During this time small portions of it along the 
margin and at the tip have been regained by forest, as the relict 
outposts of prairie in Ohio and Michigan show ” 

Unfortunately, the flora of the southwestern Michigan dry praines 
has been almost destroyed by tillage It includes Eryngium yueci- 
folium, Cacalia tuberosa, Stlphtum terebinthinaceum , Amorpha cane - 
scene, Asclepias vertinllata, Petalostemum purpureum, Viola pedaia, 
Hypoxis hirsute, and Sisynnchium aUndum 

Probably but few of the witness trees are now standing The 
surveyor of Cass County informs me that at one section corner two 
bur oaks which measured eight and ten inches in diameter when 
used as witness trees now have diameters of thirty-three and thirty- 
six inches respectively 

The wnter is convinced that the most accurate picture of plant 
distribution before the settlement of the country can be obtained 
from the study of survey records as indicated He is indebted to 
the several county surveyors or registers of deeds for permission to 
assemble the data, and to two of his students, Florence Haas and 
Cecil Cooper, for help in the construction of the map 

WimuiN Stats Tsachcbs Collkos 
Kalamazoo, Michigan 




THE BEHAVIOR OF DECAPITATED 
SEEDLINGS* 

CARL D I a HUE AND MAE MacNEILL 

D URING the progress of an investigation (4, 5) of regeneration 
in mutilated seedlings it was found that cotyledons which had 
been isolated on wet filter paper expanded to a siae approximately 
twice that of normal cotyledons attached to growing embryos This 
led to a test of the behavior of cotyledons on embryos which were 
prevented from normal growth by the removal of the plumules, 
from the fact that under such conditions the cotyledons became 
hypertrophied there arose the idea of studying the response of foliage 
leaves to such treatment Only later was it discovered that Wagner 
(7) had made extensive studies on the cotyledons of decapitated 
seedlings, and that Rohrer (6) had investigated both cotyledons and 
foliage leaves on decapitated plants 

However, the studies described in this paper were extended to a 
number of species not used in the experiments of oither Wagner or 
Rohrer These studies not only confirm their excellent work, but 
also considerably augment their results Wagner and Rohrer con¬ 
fined their experiments to dicotyledonous plants, but m the present 
work similar methods were used, with interesting results, in the in¬ 
vestigation of several species of grasses. 

EXPERIMENTS WITH DICOTTLEDONEAE 

Seeds were germinated in good earth As soon as the seedlings had 
developed sufficiently for the cotyledons to separate well, the plu¬ 
mules were excised with a sharp needle scalpel Control plants were 
Allowed to grow normally in the pots containing the subjects of the 
experiment 

The effect of decapitation on foliage leaves was tested in the same 
way, except that the stems were excised above the first foliage leaf or, 

* Paper* from the Department of Botany of the University of Michigan, 
No 43a 
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in plants with opposite leaves, above the first pair of foliage leaves 
In these plants, as well as in those described in the preceding para¬ 
graph, new buds were removed as soon as they appeared 

RESULTS WITH PLANTS FROM WHICH THE PLUMULES 
HAD BhfcN EXCISED 

In the experiment with plants from which the plumules had been 
excised the following species were used 1 *Cannabts saliva L (hemp), 
Bela vulgaris L (beet), *Beta vulgans var Cida L (Swiss chard), 
*Sptnacia oleracea L (spinach), *Silene latifoha (Mill) Britten & 
Rendle (bladder campion), Brasma alba Rabenh (white mustard), 
* Brasstca nigra Roch (black mustard), * Brasstca caulorapa Pasq 
(kohl-rabi), * Brasstca Napus L (rape), * Brasstca oleracea var capi- 
tala L (cabbage), * Brasstca oleracea L var gemmifera Zenker (Brus¬ 
sels sprouts), Rapkanus salivus L (radish), *Geum urbanum L 
(avens), Luptnus albus L (lupine) *Robima Pseudo-Acacia L (black 
locust), *Oledtlsta trxacanthos L (honey locust), Phaseolus vulgans 
L (kidney bean), *Linum usitahssimum L (flax), *Linum perenne L 
(perennial flax), Hmnus communis L (castor bean), *Impattens baU 
samtna L (garden balsam), * Hibiscus esculenlus L (okra), Cyno- 
glossum chinense (Chinese forget-me-not), *Lycopersicon esrulenlum 
Mill var commune Bailey (tomato), Cucurbila Pepo L (pumpkin), 
Cucurbita maxima Duchesne (squash), *Cttrullus vulgans Scbrad 
(watermelon), and Hehanthus annuus L (sunflower) The nomen¬ 
clature of the cultivated plants is that of Bailey (2) 

In all these species the cotyledons on the decapitated plant* lived 
longer than those on the control seedlings The life of the cotyledons 
of the lupine was prolonged 20 days, of the kidney bean, 21 day*, of 
the honey locust, 25 days, of the tomato, 30 days, of the black 
locust, 34 days, of cabbage and kohl-rabi, 38 days, of the squash, 
40 days, of okra, 90 days, and of the castor bean, 180 days All the 
others showed greater increases m length of life than the lupine and 
considerable less than the castor bean 

Cotyledons on the decapitated plants almost invariably increased 
in size Sunflower, flax, perennial flax, bladder campion, honey 
locust, and Chinese forget-me-not were notable exceptions to this 
statement and did not reveal significant increases Black locust 

1 Tbs species marked with an asterisk were not studied by either Wagner or 
Itohrer 
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cotyledons did not grow much beyond normal size, either, but by 
far the greater number of the species showed one and one-half to two 
times more expansion of the cotyledons than did control plants, as is 
indicated m lable I Petiolar length increased in about the same 
proportion However, I he grow th of these organs appeared to have a 
definite limit, as in normal plants, and generally ceased only a few 
dayB later than in normal seedlings 


TABLE I 


Sices of Cotyiedons from Normai and from Decapitated Plants 
Measurements are in mm 


Nairn* of plant 

Cotyledons from 
Normai Plants 

CoTYIEPONB FROM 
Decapitated Plants 

length 

Width 

length 

Width 

Bladder campion 

12 

5 

15 

7 

Brussels sprouts 

7 

8 

11 

12 

Cabbage 

10 

12 

38 

20 

Castor bean 

97 

60 

133 

72 

Chinese forget-me-not 

10 

5 

12 

8 

Flax 

15 

8 

21 

11 

Garden balsam 

25 

20 

43 

30 

Hollyhock 

13 

9 

10 

9 

Honey locust 

25 

11 

30 

14 

Kohl rabi 

16 

t5 

30 

18 

I upine 

17 

19 

35 

20 

Okra 

27 

25 

53 

33 

Perennial flax 

14 

10 

22 

14 

Pumpkin 

72 

28 

110 

51 

Radish 

38 

15 

72 

28 

Squash 

70 

41 

103 

51 

Sun flow er 

30 

16 

44 

21 

Swiss chard 

24 

6 

47 

9 

Tomato 

35 

8 

63 

11 


The hypertrophy of the cotyledons on the decapitated seedlings 
manifested itself in increased thickness as well as in lateral expansion 
Nearly all cotyledons were twice as thick as usual, and some were 
three, or even four, times as thick They were much more turgid, too, 
than normal cotyledons, and soon became very brittle, so that they 
resembled the leaves of succulents 
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The color of the abnormal cotyledons, if we may call them that, 
was always different from that of the normal organs on the control 
plants They were a darker green, and this dark color persisted 
throughout their lives Sections showed an increase in the number of 
chloroplasts in their cells 

The positions of the hypertrophied cotyledons were usually not 
those of the normal organs In all the members of the Cruciferae the 
behavior was the same The petioles remained straight and the 
blades flat, but they were turned sharply down on the hypocotyls, so 
that some plants showed the pairs of cotyledons crossed, one over the 
other Such plants resembled little manikins with hands crossed at 
the wnsts Flax cotyledons were deflexed and flattened against the 
hypocotyls In radishes the petioles remained horizontal, but tho 
blades were curved downward Spinach and Swiss chard cotyledons 
bent downward in sweeping curves, and those of the beet curved in 
the same way except that they turned upward at the tips The 
tomato cotyledons took positions similar to those of the beet, but 
the edges were turned up in an unusual way Most of the hyper¬ 
trophied cotyledons tended to have their edges roflexed, although 
those of flax and the crucifers remained flat Pumpkin, squash, and 
sunflower cotyledons were curved downward sharply and often be¬ 
came rolled into spirals, probably indicating that the cells in the upper 
part of the structures had become more swollen than those of the 
lower regions In the garden balsam the petioles of the hypertrophied 
cotyledons became considerably longer than those of normal cotyle¬ 
dons, and instead of remaining horizontal, as normal ones do, turned 
almost vertically upward The blades on these vertical petioles bent 
strongly downward 

In view of the fact that decapitated plants must have very limited 
powers of food production, in spite of an increased number of chloro¬ 
plasts in their cells, it appears that they must rely for their growth on 
the food supply originally stored in them, and, since they have grown 
so much larger than normal cotyledons, it might be suspected that 
the increased size is mainly due to additional water stored in their 
cells Dry-weight determinations of the percentage of water in normal 
and hypertrophied ootyledons were made for four species, with the 
results given in Table II Squash and castor bean do not show so 
high an increase in water content as was expected However, lupine 
and garden balsam, whose cotyledons were more strongly hyper- 
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trophied than any others in the experiment, both have much more 
water in the abnormal than in the normal cotyledons Even so, 
normal as well as abnormal cotyledons contain a much lower per¬ 
centage of water than do most plant organs Ihe determinations 
were made after the cotyledons had grown to full sise, but before they 
had given signs of deterioration 


TABLE II 

Water Content or Cotyljcdonb on Normal and on 
Decapitated Plants 


Plant 

Castor bean 
Garden balsam 
Squash 
White lupine 


Percentage in 
cotyledons from 
normal plants 

5 87 
3 74 
1344 
7 71 


Percentage in 
cotyledons from 
decapitated plants 

6 81 
915 
16 23 
13 32 


The cotyledons on the decapitated seedlings have been referred to 
as hypertrophied structures, and the question natural!) arises whether 
they have increased their size by cell divisions Table III represents 
data concerning the comparative sizes of epidermal cells of normal and 
abnormal cotyledons of a few species 


TABLE III 


Comparative Sues or Epidermal Cells of Cotyledons from 
Normal and from Decapitated Seedlings 


Plant 


Ratio of length of oell* of 
abnormal cotyledon* to 
length of oells of nor 
maJ ootyledoni 


Ratio of width of oelU of 
abnormal ootyledoni to 
width of oells of nor 
mal ootyledoni 


Castor bean 

086 

(lower epidermis) 
Squash 

1 51 

(lower epidermis) 
Tomato 

1 46 

(lower epidermis) 

White lupine 

127 

(upper epidermis) 



092 

156 

120 

135 


Microtome sections were made of normal and abnormal coty¬ 
ledons of balsam, black locust, bladder campion, cabbage, castor 
bean, Chinese forget-me-not, flax, honey locust, kidney bean, kohl- 
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rabi, lupine, okra, squash, sunflower, and tomato in order that the 
changes in the internal structure might be determined In some of 
these fixation was poor, for it appears that it is more difficult to se¬ 
cure good fixation in cotyledonary tissue than in tissue of foliage 
leases Bouin’s fluid and Zenker’s solution proved the best of the 
different fixatives tested 

AH the cells of the cotyledons mentioned had become larger than 
the normal cells Chloroplasts were more abundant in all the hyper¬ 
trophied cotyledons The epidermal cells were thicker in all the 
abnormal cotyledons Okra and castor bean cotyledons were the 
only ones which had a structure like that of foliage leaves These 
belonged to the group referred to by Godfrin (3) as “foliaceous” 
cotyledons and had a definite palisade layer, which was made up of 
longer and larger cells in the abnormal cotyledons The spongy 
layer was thicker also than in the normal ones Table III shows that 
the epidermal oells of the castor bean divide, but that internally its 
greater growth is caused by cell hypertrophy The abnormal coty¬ 
ledons of the honey locust were the only ones which had an abundance 
of stored starch, which was lacking in the normal structures The 
abnormal tissues were vastly better supplied with chloroplasts than 
the normal 

In a few species comparisons were made of the sites of vein islets 
in normal cotyledons and in those from decapitated plants The 
results, which agree essentially with those gained from the study of 
the epidermal cells, are shown in Table IV 


TABLE IV 


COMPARATIVE Silts OF VEIN I SLUTS FROM NORMAL AMD 

Decapitated Seedlings 


Plant 


Ratio or length of Ulet* of 
abnormal cotyledon* to 
length of islet* of nor¬ 
mal ootyledon* 


Ratio of width of Laiet* of 
abnormal cotyledon* to 
width of iolet* of nor 
mal cotyledon* 


Balsam 146 144 

Kohlrabi 211 2 40 

Okra 3 11 3 06 

Sunflower 1 84 1 29 

Tomato 181 136 


In the majority of species the hypoootyls of the decapitated 
plants were modified to only a slight extent The kidney bean 
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hypocotyls became elongated very noticeably, and took on a much 
greener hue The abnormal hypocotyl web nearly twice as large in 
diameter as the normal, and the cortical cells showed great increases 
in site However, the hypocotyl of the decapitated plant had 
scarcely any mature vessels in the xylem, and the few which were 
present were much smallor than those of the normal structure 
Wagner’s studies (9) of several other species gave similar results 
Lupine and okra hypocotyls were elongated, but much less so than 
those of the bean lomato hypocotyls were far slow r er in develop¬ 
ing the purple coloration than were the normal ones, and the green 
color was also more pronounced The hypocotyls of the cruciferous 
plants differed scarcely at all from those of ordinary seedlings Pos¬ 
sibly they were a little greener, but they were not at all hypertro¬ 
phied 

New buds always appeared within a few days after decapitation 
If allowed to grow these soon developed into ordinary shoots, al¬ 
though usually the first two or three leaves were abnormal in shape 
Aside from a few plants on which adventitious buds were allowed 
to grow in order to determine the nature of their development, the 
decapitated plants were kept free from adventitious buds In moat 
species new buds usually appeared first in the axils of the cotyledons, 
even in plants where there seemed to be no axillary buds In work 
on the regeneration of cotyledons (5) it wan found that many cotyle¬ 
dons were capable of producing shoots, although, apparently, there 
were no buds on them Actually nearly all had small buried buds 
on them when they emerged from the seed These small buds ore 
the ones which first develop after decapitation has been performed 
When they are removed adventitious budB replace them, often in 
the axils of the cotyledons, but in many instances on the cut end of 
the stem above the cotyledons In the radish, bud production is 
abundant, and the buds arise not only in the axils, but also at the 
sides of the cotyledons and on the cut ends of the steins as well 

In the crucifers the adventitious buds were most frequent on 
the cut stumps, but in cabbage and Brussels sprouts they arose in 
the axils of the cotyledons also In another way these two varieties 
were different from any others observed In this experiment, they 
produced buds at the root crown, or just below it, for the buds arose 
below the surface of the soil So far as the writers are aware, such 
production of buds has not been reported before, although it is well 
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known that some plant* readily form buds on their hypoootyls 
Flax did so in the present experiment 

Beet, Swiss chard, and tomato form new buds more quickly and 
abundantly than do any other plants observed In addition to put¬ 
ting out shoots from the axils of the cotyledons and around the edges 
of the cut stumps of the stems, they regularly produce pads of tissue 
on the cut ends of the stems, which become entirely oovered with 
little buds As soon as the buds are removed they are replaced by 
others, so that in the course of two months of life one plant may 
form as many as thirty or forty buds In sharp contrast to such 
plants the sunflower and the castor bean develop only one or two 
buds in the axil of each cotyledon, and then appear to have ex¬ 
hausted their resources for regeneration. 

Quite by accident it was learned that the cotyledons of decapi¬ 
tated plants are much more resistant to cold than are normal coty¬ 
ledons One winter night a window of the greenhouse near the 
experimental plants was left ajar The next morning all the plants 
seemed free from injury, and certainly none had been frosted The 
following day, however, the ootyledons on the normal seedlings 
began to droop, and within another day or two all had w ithered and 
fallen The cotyledons on the decapitated plants showed no sign 
of any injury, and thereafter lived out their usual span of existence 
None of the foliage leaves on the control plants gave any indication 
of injury from frost There was no doubt that the low temperature 
was the cause of the premature death of the normal ootyledons, for 
ordinarily all would not have died at the same time Sinoe the 
cotyledons on decapitated plants cannot use up their reserve food 
in growth to the same degree that normal ootyledons do, they may 
contain a greater amount of sugar, or other solutes, which protect 
them against injury by cold 

The roots of the decapitated plants were of veiy small extent in 
all species They were often not more than one fourth as numerous, 
or as large, as those of normal seedlings of the same age Commonly 
they were limited to a thin, short taproot and a small number of 
secondary roots The question whether or not the roots limit the 
growths of the cotyledons will be discussed later 
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RESULTS WITH PLANTS FROM WHI(H THE STEM HAD BEEN 
REMOVED ABOVE THE FIRST FOLIAGE LEAF 

In the experiment with plants from which the stems had been 
removed above the first foliage Leaves the following species were 
used 1 *Cannabia saliva L (hemp), *Beta vulgaris L (beet), *Beta 
vulgaris var Ctda L (Swiss chard), *Spinacta okracea L (spinach), 
Brassica alba Rabenh (white mustard), * Brassica nigra Koch 
(black mustard), * Brassica caulorapa Pasq (kohl-rabi), * Brassica 
Napus L (rape), * Brassica oleracsa var capiiala L (cabbage), 
* Brassica oleracea L var gemmifera Zenker (Brussels sprouts), 
Raphanus sahvus L (radish), Lupxnua 'albus L (lupine), *Linum 
usilahsstmum L (flax), * Impatient balsamtna L (garden balsam), 
*Lycopersicon esculent urn Mill var commune Bailey (tomato), Cucur- 
btla maxima Duchesne (squash), and Helianthus annuus L (Bun- 
flower) 

The cotyledons on these plants developed in all respects exactly 
as did those on plants which had been depnved of their plumules 
They lived as long on these plants as on decapitated plants, but no 
longer, so that, finally, these plants came to be made up of root, 
hypoootyl, and a single leaf 

Conversely, it did not appear that the cotyledons exercised any 
influence on the growth of the isolated foliage leaves, for those leaves 
did not vary, regardless of whether the cotyledons were left attached 
for their entire lives or removed as soon as the fohage leaves had 
reached full size If the cotyledons were removed as soon as the 
foliage leaves had unfolded, the growth of these leaves was greatly 
retarded, obviously by lack of food, but otherwise they were not 
influenoed 

The hypoootyls, also, were not distinguishable from those of 
plants decapitated at the base of the first internode of the stem 
They did not beoome longer or larger in diameter 

New buds grew on plants with a single foliage leaf, as on those 
with none, and in corresponding locations Buds developed in the 
axils of the first foliage leaves, usually before those in the axils of 
the ootyledona In some species, the hemp, for example, develop¬ 
ment of the buds in the axils of the ootyledons was long delayed 
Here the foliage leaf evidently had the effect of suppressing the 

9 Name* of species marked with ao asterisk were not studied by Rohrer 
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lower buds In cabbage, kohl-rabi, and Brussels sprouts this dom¬ 
inance was not great enough to prevent formation of buds at the 
root crown, though it did serve to delay the appearance of the 
axillary buds of the cotyledons In all species buds developed in 
the axils of the foliage leaves, and in most of them the cut ends of 
the stems produced buds Hemp, sunflower, and balsam did not 
develop any buds on the cut stem end, and tomato, beet, and 
Swiss chard threw far fewer than were formed on the stem ends of 
plants decapitated above the cotyledons When new buds were 
allowed to grow into shoots the life of the isolated foliage leaves was 
greatly shortened 

The isolated first leaves, or first pairs of leaves in plants with 
opposite leaves, usually outlived the cotyledons below them, and 
also outlived the first leaves on control plants Usually their lives 
were doubled or even quadrupled by their isolation 

The most striking difference between the isolated first leaves 
and normal ones is in size Generally the isolated loaves are about 
twice as large as the normal ones (See Table V ) 

TABLE V 

Comparative S«* op Isolated First I saves and op 
First l eaves or Normal Plants 


Plant 

Ratio of 
blade length of 
isolated leaves to 
blade length of 
normal leaves 

Ratio of 
blade width of 
Isolated leaves to 
blade width of 
normal leaves 

Ratio of 
petiole length of 
isolated leaves to 
petiole length of 
normal leaves 

Balsam 

221 

2 10 


Beet 

235 

204 

233 

Black mustard 

172 

1 04 

300 

Brussels sprouts 

1 66 

223 

1 20 

Cabbage 

2 07 

243 

253 

Hemp 

1 70 

1 60 

333 

Kohl-rabi 

1 80 

1 75 

1 32 

Radish 

200 

220 

103 

Rape 

1 60 

190 

120 

Spinach 

1 63 

233 

166 

Sunflower 

200 

1 24 

250 

Swiss chard 

2 67 

320 

330 

Tomato 

202 

2 15 

200 

White mustard 

1 08 

238 

2 42 
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The increased expansion of the laminae of the isolated leaves was 
accompanied by an increase of from two to four times in thickness 
The hypertrophied leaves were much more succulent, more turgid 
and ngid, also much more brittle 

If the normal leaves were toothed the teeth were very likely to 
be less pronounced on the isolated leaves Lobing was usually 
reduced Normal first leaves of black mustard showed five lobes 
and the hypertrophied ones three, normal leaves of tomato, four 
lobes, the isolated ones, three 

Unusual tensions were evident in the hypertrophied leaves, 
which were seldom flat, but commonly curved In tomato they 
were bent backward toward the tip, but more of the species showed 
curving of the edges than of the midribs The upper surfaces are 
strongly convex in sunflower, spinach, cabbage, rape, balsam, and 
squash Brussels sprouts and kohl-rabi revealed slight concavity of 
the upper surfaces, and radish, beet, and Swiss chard leaves were 
usually so much curved upward at the edges as to make these edges 
touch or even overlap one another 

The petioles of the solitary first leaves are not notably different 
from normal ones except in their greater length and diameter 
Several of them were sectioned and found to contain more and 
larger xylem elements than normal petioles, and parenchyma cells 
twice as large as the normal ones The petioles are disproportion¬ 
ately expanded at the base and usually almost completely surround 
the stem They also take a peculiar position and appear terminal 
rather than lateral in most species, with the cut ends of the stems 
sunken into their bases 

The steins of these plants consist of the hypocotyl and the first 
internode above the cotyledons The hypocotyls have been dis¬ 
cussed, and the first intern odes may be dismissed with mention of 
the fact that they are usually much shortened, often to a half or a 
third of the normal length They do not continue to grow in diameter 
in a normal way, but develop little beyond the else attained by 
normal stems in early seedling stages In some species they showed 
a heightened green tint, but not in others 

In root development the plants with a single foliage leaf were 
intermediate between normal plants and those decapitated just above 
the cotyledons 

The rise of cells in isolated foliage leaves was studied principally 
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by making drawings, with the aid of a projection apparatus, of the 
cells of the upper and the lower epidermis. The results are given in 
Table VI As they stand, the data are suggestive rather than 
mathematically accurate because the number of cells measured was 
usually not more than twenty for a given sample, and the irregularity 
of epidermal cells is such as to make it difficult to measure them 
accurately However, there was no possibility of doubt that the 
epidermal cells of the decapitated plants of most species were about 
twice as large as cells of the same type from normal first leates 
This indicates clearly that the increases in leaf siae have been made 
by hypertrophy of the cells rather than by cell divisions Hemp is 
the only species investigated in which it appears that the growth of 
the abnormal lea\ es is due to an augmented number of cell divisions 

TABLE VI 

Sices or Epidermal Cell* or Isolated First Leaves Compared with 
Those or Epidermal Cells or Normal First Leaves 


Plant 

Upper Epidermis 

Lower Epidermis 

Ratio of 
length cells of 
isolated leaves 
to length cells 
of normal 
leaves 

Ratio of 
width cells of 
Isolated leaves 
to width cells 
of normal 
leaves 

Ratio of 
length cells of 
isolated leaves 
to length cells 
of normal 
leaves 

Ratio of 
width cells of 
isolated leaves 
to width cells 
of normal 
leaves 

Balaam 

2 15 

2M 

149 

132 

Beet 

2 18 

180 

220 

165 

Black mustard 

170 

130 

1 54 

172 

Brussels sprouts 

1 36 

1 52 

131 

174 

Cabbage 

1 57 

1 18 

178 

187 

Hemp 

065 

096 

083 

092 

Kohl-rabi 

1 96 

2 39 

165 

154 

Radish 

208 

1 44 

198 

1 35 

Spinach 

1 34 

J 17 

1 70 

1 94 

Sunflower 

1 87 

174 

194 

185 

Swiss chard 

1 92 

244 

129 

147 

Tomato 

172 

1 74 

161 

138 

White mustard 

208 

2 24 

160 

187 


The internal tissues of the isolated leaves were studied in cab¬ 
bage, kohl-rabi, Swiss chard, and tomato Free-hand sections were 
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made of these and also of normal first leaves from control plants of 
the same species In cabbage the isolated leaves were approximately 
twice as thick as the control leaves, but did not differ in structure 
Chloroplasts and starch grains were much more numerous in the 
isolated leaves than in the controls In kohl-rabi the abnormal 
leaves were just twice as thick as the normal ones Chloroplasts 
and starch grams were more numerous Results with tomato and 
8wiss chard were essentially the same In the latter both normal 
and abnormal leaves had chloroplasts in the upper and lower epi¬ 
dermis, but in the control leaves they were very few 

EXPEHIMENT8 WITH MO NOCOT YLEDONEAX 

In the experiment with monocotyledonous plants the following 
species were used Holcus sudanenns Bailey (Sudan grass), Hordeum 
vulgare L (barley), Trxtxcum sativum Lam (wheat), and Zea Maya 
L var “Pride of the North ” (corn) 

The outcome of expenments in which seedlings of grasses were 
decapitated immediately above the cotyledons has been related in 
a previous paper (6) Wo deal here with the results of decapitation 
above the ooleoptilar node, above the second node, and above the 
third node 

Two methods of decapitation above the coleoptilar node were 
used in all the species exoept maise The first method involved the 
clipping of the shoots even with the tip of the coleoptiies, thus 
performing a decapitation not quite at the base of the internode, 
but very near it The other treatment consisted of pulling the 
shoots out of the coleoptile as soon as they projected sufficiently 
Both methods had the disadvantage of requiring almost dally treat¬ 
ment over a period of several days The shoots which were clipped 
were pushed up by basal growth more rapidly than those which had 
been torn out from the coleoptiies, but in both sets there was a 
surprising amount of new growth Barley seedlings manifested 
much more vigorous growth than wheat or Sudan grass 

So far as wheat, barley, and Sudan grass were concerned, decap¬ 
itation was without effect on the coleoptiies They did not grow 
larger or live longer than In normal plants 

In corn seedlings the technique was altered slightly Because 
the plants were larger it was possible to open the coleoptiies and cut 
the shoots out at the base of the internodes immediately above the 
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coleoptilar nodes This was not often done without some damage 
to the coleoptiles, but the injuries were not very eenous and the 
coleoptilos remained alive and turgid On most of the experimental 
seedlings the only result that could be seen was that the coleoptilos 
were definitely plumper and more turgid than the ones on control 
plants 

Another set of seedlings, from sterilised seeds, was grown on 
damp filter paper in Petri dishes instead of being planted m the 
earth As soon as the shoots emerged from the coleoptiles they 
were pulled out with the fingers without any injury to the coleoptiles 
Thereafter new growths were removed in the same way as soon as 
they appeared All the coleoptiles on these plants became slightly 
larger than those on control plants in the same dishes What is 
more interesting is the fact that, out of a lot of twenty seedlings 
from which the shoots had been removed, four produced coleoptiles 
which bore definite and distinct blades with ligules at their bases 
One was very leaflike the other three were rather slender In a 
recent paper Avery (1) states that one of the reasons for thinking 
the coleoptile is not the first foliage leaf of the grass seedling is the 
failure of the organ to develop a leaf blade It seems that under 
certain circumstances the coleoptile of the corn seedling has the 
ability to develop a blade 

Tests were made of the effect of allowing the first regular foliage 
leaf m corn, wheat, and barley seedlings to develop In one set 
the shoots were pulled out of the sheaths of these lea\es, and in 
another they were clipped off at the tops of the sheaths The results 
showed no marked differences In no case did the isolated leaves 
grow larger than the normal ones, nor were they different in appear¬ 
ance in any other way However, the isolated 1 ernes invariably 
lived longer than the normal ones In com seedlings they outlived 
the first, second, and sometimes the third leaves of control seedlings 
In wheat they lived longer than the first, second, third, and some¬ 
times the fourth leaves of normal plants In barley the isolated 
seedlings were less altered, and although they outlived the first 
leaves of oontrol seedlings they did not always live longer than the 
normal second leaves 

In com seedlings alone the experiment was made of removing 
the shoots above the second regular foliage leaves, so that the 
plants bore the coleoptile and first and second foliage leaves The 
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coleoptile and first leaf behaved as they did when the second leaf 
was absent Tho second leaf was wider and longer than a normal 
leaf by about one third In most instances it lived as long as the 
normal fourth leaf on the control plants 

The root condition of decapitated grass seedlings was much the 
same as in dicotyledonous plants The roots of tho barley seedlings 
with only one foliage leaf were very few and weak In wheat seed¬ 
lings with only one foliage leaf the first mlernodc, that between the 
scutellar node and the coleoptilar node, was little different from the 
normal forms However, the normal seedlings had many more roots 
below the cotyledons At the coleoptilar node the decapitated Heed- 
lihgs produced, if any at all, only one or two small adventitious roots 
Normal plants formed from three to six large adventitious roots at 
this node 

In corn, seedlings which were allowed to develop two foliage 
leaves formed a root system approximately one half as large as that 
of normal plants of the same age (fifty-seven days) Seedlings with 
only the first foliage leaf intact had about one fourth as large a root 
system as control plants They averaged five small adventitious 
roots from the coleoptilar node, seedlings with two foliage loaves 
averaged eight adventitious roots, and control plants averaged 
fourteen roots from this node The ratio of roots to tops, then, was 
about the same as in dicotyledonous seedlings 

discussion 

The augmented site of cotyledons on plants which have been 
decapitated has been noted by both Wagner (9) and Rohrer (8) 
In the present paper data are given for seventeen species other than 
those studied by Wagner and Rohrer, and the behavior of these 
additional species agrees with that of the plants observed by these 
workers 

Godfnn (3) found that the cotyledons which he classes as “tuber¬ 
culous” had as many cells when in the seed as when they were fully 
developed on the germinating seedling, but he found that another 
class of cotyledons existed, which he called “foliaceous” and which 
were enlarged by cell multiplication It might appear that cotyledons 
of this type could grow indefinitely by continued cell division, but 
such is not the case It is very likely that such cotyledons are 
limited in their cell divisions in the same way as foliage leaves are 
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Most of the isolated foliage leaves are restricted in their growth 
by the extent of the hypertrophy of their cells Hemp may be an 
example of a plant in which the isolated leaves grow by an increased 
number of cell divisions, but there is just as definite a termination of 
the growth of isolated hemp leaves as m any others The conditions 
appear to be quite the same whether the isolated organs are cotyledons 
or foliage leaves There is no evidence, however, as Wagner has 
pointed out, that the cotyledons are merely Inhibited foliage leaves 

The increased length of life of isolated cotyledons may be due to 
their position, since they have no leaves above them to remove 
water from their tissues As yet we do not have data on the com¬ 
parative transpiration rates of cotyledons and foliage leaves for 
these plant* Neither do we know whether the life of leaves would 
be prolonged by removing the stem and upper leaves after they hav c 
reached maturity When we have such data at hand we may be 
better able to determine to what extent water supply is concerned 
with increased longevity in isolated leaves 

Monocotyledonous seedlings, when decapitated, seem to have a 
curious mixture of the reactions seen in dicotyledonous plants For 
instance, the life of the coleoptiles is not increased by decapitation, 
but in maize, at least, some of the coleoptiles are increased in size 
and changed in form Again, isolated first leaves have longer lives 
than normal ones, but do not increase in site Isolation of the 
second foliage leaf leads to an increase in its length of life, but 
apparently a little less than that of the isolated first leaf It also 
causes an increase in size, and one somewhat less than is common 
in dicotyledonous seedlings 

The development of leaf blades on the coleoptiles of corn seedlings 
is a matter of great interest because of the light which it sheds on 
the nature of the coleoptile in the grasses The failure of this organ 
to develop any sign of leaf blade, however primitive, has led mor¬ 
phologists to doubt that the coleoptile represented the first foliage 
leaf of the grass seedling This caused them to ally the coleoptile 
with the scutellum as a part of the cotyledon, and led them into 
difficulties with the intemode between the scutellum and the cotyle¬ 
don. The present paper is not the place for an extended discussion 
of the morphology of the grass seedling, but the leaf blades induced 
on coleoptiles by decapitation make it almost certain that the ooleop- 
tile is the first foliage leaf, and that the interpretation of the grass 
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seedling given by Avery (1) la essentially correct It is hoped that 
decapitation and induced hypertrophy nmy be of further service to 
morphologists 

The roots of the decapitated plants Hhow interesting variations 
from normality Those on plants decapitated above the cotyledons 
were only about one half as extensive os those on seedlings decapi¬ 
tated above the first foliage leaf, and these in turn were only approx¬ 
imately ono half as great in extent as those of normal plants These 
results hold as well for monocotylcdonous as for dicotyledonous 
seedlings 

Wagner studied the roots of seedlings from which the plumules 
had been removed and found that they rev ealed extensiv e develop¬ 
ment However, he did not have an opportunity to compare them 
with roota of plants decapitated at higher levels of the stem Bohrer 
removed the shoots from seedlings at various levels, above the first 
leaf, above the second leaf, and so on up to the fourth leaf, but ho 
did not make any observations on root conditions Wagner believes 
that the roots on the decapitated plants grow normally at first, and 
that later, when the food supply becomes inadequate, they decline and 
quickly go to pieces So far as the writers’ experiment show's, the 
conditions are not as stated by Wagner, for no indication of degen¬ 
eration or decay was seen in any of the roots, yet the differences in 
extent were obvious The results indicate that the development 
was differential from the beginning, and that the top growth m 
some way conditioned the extent of the root development The 
method of decapitation may be used to advantage to extend our 
knowledge of the inter-relation of root and shoot growth and devel¬ 
opment 


SUMMARY 

1 In dicotyledonous seedlings from which the plumules have 
been removed the cotyledons become greatly enlarged They also 
beeomo greener, thicker, and more turgid 

2 In most Bpecies the epidermal cells, the mesophyll cells, and 
the vein islets of cotyledons on the decapitated plants are enlarged 
In about the same degree as the external dimensions The ootyle- 
doni are to be regarded, therefore, as hypertrophied structures 

3 The hypocotyia of decapitated plants are limited in growth, 
but in some species beoome longer than those of normal seedlings 
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In certain species they show hypertrophies similar to but less exten¬ 
sive than that of the cotyledons 

4 In dicotyledonous seedlings which ha\e been decapitated 
above the first foliage leaf the de\elopraent of the cotyledons is 
exactly like that on plants decapitated immediately above the coty¬ 
ledons The first foliage leaves of these plants arc usually about 
double the size of normal first leaves 

5 The isolated first leaves are more turgid, and are greener 
than normal leaves and, usually, are about twice as thick In most 
of them the epidermal cells and the mesophyll cells alike show 
marked hypertrophy The vein islets arc larger than those in normal 
leaves of a like age 

6 The life of both cotyledons and isolated foliage leaves on 
decapitated plants is greatly increased over that of normal organs of 
the same type 

7 In seedlings of grasses which were decapitated at the cole- 
optilar node the coiooptiles did not live longer than those of control 
plants, nor did they become larger m most of the species In manse, 
however, somo of the coleoptiles developed definite leaf blades and 
ligules, thereby contributing important evidence that the coleoptile 
is the first foliage leaf of the grasses 

8 Seedlings of maize decapitated above the first regular foliage 
leaf showed a decided increase in length of life of this leaf, but no 
increase m size or change of form 

9 Maize seedlings decapitated above the second foliage leaf 
had an increase m life span of this leaf, as well as an increase m 
length and width 

10 In both monocotyledonous and dicotyledonous seedlings 
which have suffered decapitation the development of the roots is 
proportional to the amount of top allowed to develop Decapitation 
seems to offer a useful method of studying the relation between 
root and top 
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A CULTURAL AND TAXONOMIC STUDY 
OF //I STERIUM HYALIN LI M* 

MARION L IOHMAN 

I N THE taxonomy of the Hystenaceae considerable uncertainly 
has become associated with the name ffysteiium kyahnum Cooke 
<fc Peck Though some writers have placed the name in synonymy, 
others have retained it, but marked the species as a doubtful one 
The misunderstanding has been due largely to an illustration (1, 
PI 81, Fig 5) of material presumably authentic for the specieR, but 
incorrectly deter/mned and obviously not in agreement with the 
type specimen The present paper gives a revised description for 
this species and records for the first time the features of its pyentdial 
and hyphomycetous stages 1 The notes art bawd upon a study of 
specimens from the original collection by Peck and of identical ma¬ 
terial (occurring on decorticated weathered wood, possibly Popu- 
lua) collected by the writer at Petersham, Massachusetts, in October, 
1931 * 

The fungus which Cooke described (2) in 1875 as ffyvtenum 
hyaltnum Cooke Peck, with hyaline, cross-septate ascospores, 
was collected by Peck in New York Having been described as a 
hy&lme spored form, it was listed subsequently by Saccardo (Syl- 
loge, 2) as GUmteUa hyahna (C & P) Sacc Since that time no 
fungi have been reported for North America under the latter name, 
although several reoords of Hyatenum hyaltnum are to be found 
They are New Jersey, by Cooke and Ellis (3) in 1876, Louisiana, 
by Langloia (7) in 1887, New Jersey, again, by Ellis and Gerard (6) 
in 1889 Identifications in these records have not been verified, since 

• Contribution No 121 from the T-n bora tone* of Cryptogamio Botany, 
Harvard University 

1 The work here reported was made in conjunction with other studies by 
the writer during the tenure of a National Research Council Fellowship 1931-33 
under the sponsorship of Professor Wilham H Weston Jr 

* Tha writer is indebted to Mias E M Wakefield, of the Royal Botanical 
Garden at Kew, for a loan of the type material of this species 
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the collections upon which they are based were not seen in connec¬ 
tion with this study The first, however, undoubtedly refers to a fun¬ 
gus with hyaline, numform spores (3, p 54, PI 81, Fig 5, 4, p 708, 
1, p 313) and represents the collection upon which Elhs placed 
Hyntenum hyaltnum in the synonymy of Hy&terographtum gloniopsts 
(Ger) E A E (4), a fungus known also as Gloniopsts Gerardiana 
Sacc 

The point to be gamed, then, from this historical sketch is that 
the name Hystenum hyaltnum stands for a fungus with cross-septate 
spores which remain hynlint for some time, but, according to the 
observations of both Bisby and the wrihr, finally become brown, 
whereas the names Hysterographium gloniopsts and Glontopsts Gerar¬ 
diana designate a fungus wuth munform spores which remain hyaline 

In discussing the typo specimen of Hyntenum kyalinum t Bisby 
stated "It does not look like Hyntenum puheare, it may indeed be 
young Hysterographium Mon as Peck intimates ” In his summary 
he included H hyaltnum Cooke A Peck among flames which still 
remain doubtful It occurred to the writer that an examination of 
the type material with respect to a possible associated pyemdial 
stage might offer a basis for either the complete rejection or the 
validation of this name, especially since he (9) had demonstrated a 
pyemdial stugo of one type for Hyntenum puheare and H tnetdene 
and of another type for Hyslerographtum Mon and Glontopsts 
GVrardmna Such a study was made, and the pyemdial stage pres¬ 
ent proved to be one of the Hystcnum type Besides, hystcro- 
thecia examined showed ascospores of the Hystenum type (lig 
SAB) 

THh H\ 8 TMIOTH FCIAL STAG* OF THh FUNGUS 

The ascigerous fructifications arc typically hystenaceous, i e 
they are elongate with a central narrow fissure, black, carbonaceous, 
and remain closed when wet (Pig 3C, PI XIII)* With respect 
to si so, form, surface features, thickness of the wall, and general 
habit, those of the collection from which the species was isolated are 
identical with those of the type, even to the extent of appearing 
immature However, mature asci and spores were found in each 

a The prominent transverse crack* in certain hy*terothecia of the photomicro¬ 
graph are mere breaks They are not uncommon in weathered specimens of the 
Hyeteriaoeae and probably result from tension* produced by the periodic swell 
ing and shrinking of the wood 
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Ihe asei of the species have no features of particular diagnostic 
value (hig 3 4) Their measurements in the type collection — 
these were not given by (^ooke — arc 75-95 X 15 in the Massa¬ 
chusetts collection, 95 110 X 15 y. Th< obvious discrepancy is not 



fio 3 Illustrating pwpemlly the hvaline to brown osoospores of Hyatenum 
hyaltnum 4 B from the type collection Pc< k (New \ork), C B 
from living material (Maaeachuaetta) The drawings were outlined with the 
aid of the camera lucida they are reproduced the approximate magnifica 
tionn are A , X 600, B, D- E X 1000, C X 65 

a serious matter in view of the variation commonly encountered in 
the Hysteriaceae 

The ascosporcs (Fig 3 B, D) of the fungus are largely as ( ooke 
described them (2) They do, however, become pate brown when 
matured, also, occasionally, they are 4- or 5-septate In this species 
apparently any cell of a viable spore is a potential germ cell (Fig 3 E) 

THE CULTIVATION OF THE FUNGUS 

In the isolation of the fungus from the collection of 1931 only 
the yellowish to brown spores were found to germinate, and germi¬ 
nation of such spores was obtained only after they had lieen sub- 
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jected to outdoor weathering for eight weeks in the winter season 
In the cultural study the organism was grown on a maltose and malt 
extract medium (8, p 147) and on oat agar, in diffused daylight at 
20-25° C 

Although much slower in growth, the developing mycelia of this 
species resemble those of Hyiterium pidtcare in that smooth, dark, 
surface mats are produced without cottony atnni wefts, and in ihat, 
various cells of the hyphae become pyriform or globular, thick-walled, 
brown, and store oil In cultures on either medium a comdtal stage 
of the form genus Sporidesmium was produced by th( end of the 
third month, more abundantly, however, on the maltose medium 
than on the oat agar Pycmcha were not formed in these cultures 
even after they had run for six months 

THE 8POHIDFSM7I7M STAGE OF THE FUNGUS 


The oomdia as produced in culture are dark brown to opaque, 
constricted at the Bepta, granular-mcrusted and measure 12-22 X 



Fia 4 Illustrating the Hpondeemium stage of Hystenum hyahnum , cultured 
from a collection made at Petersham, MaaaachuseetU A , conidiu from aa- 
coeporoua cult,urea, B conidia awocUted with the hyeterothecial etago in 
the field collection The drawings were outlined with the aid of the camera 
ludda A* reproduced they represent a magnification of About X 825 

12-16(20) p (Fig 4 A) Each conidium arises by the septation of 
a globose cell, borne on the end of a slender, one- or several-celled 
conidiophore The multioellular oondition is attained by the growth 
and sept&tion of the peripheral cells Through unequal growth 
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variously distorted comdia obtain When one considers the fact 
that the conditions affecting growth m laboratory cultures tend to 
produce such abnormalities in comdia of this type, the comdial 
stage obtained agrees very well with that associated with the hystcro- 
thecial stage in the field material 

The comdia in the field material are quite regular in form but 
show a considerable range in size (tig 4 B) Ihey measure (12) 15- 
20(25) X (8)10-16(18) y Occurring on the wood in compact, 
elliptic-linear, scattered son which range from 150 to 450 y in length, 
they are noticeable to the unaided eye only as blackened areas 
bordenng the aggregations of hysterothecia 

The identity of this comdial stage as a form species cannot be 
determined with satisfaction at the present tune It is highly 
probable that the stage has been described as a Spondesmium, for 
no fewer than fifteen such form species, very inadequately described 
in the earlier literature, are based upon specimens collected upon 
weathered wood of deciduous species in the temperate area east of 
the Rooky Mountains The described forms which are more or less 
similar to this stage and apparently not readily separable — forms 
which differ among themselves mainly with respect to such features 
as the presence or persistency of the conidiophore, the translucent 
or opaque condition and the rounded or angular form of the cells, 
the smooth or granular-in crusted condition of the wall, all of which 
without doubt are variable characteristics — include such names as 
Spondesmium actnomm B <fc C , S fumosum E & E , S hystenoidea 
C & E ,8 microsporum Elhs & Barth , S mmuiiaaimum Peck, and 
S velutinum Cooke Disposition of the conidial stage of Hyatertum 
hyahnum In a satisfactory manner requires a critical comparative 
study of the typo materials of the species mentioned Therefore, 
at present, it appears to be desirable simply to describe the stage in 
connection with the revised description of the species 

DUGN08IB AND POSSIBLE AFFINITY OF THE SPECIES 

That a more adequate conception of the species may be available, 
the following description is based upon both the type material and 
the recent collection by the writer 4 

4 FW a satisfactory diagnosis of the type only the facta that the aaci measure 
76—96 X 16 g and that the aacoaporea become brown need be added to Cooke’a 
original description 
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Hysterothecia loosely aggregated and forming cinereous patches 
on the weathered wood, black and carbonaceous, 1 5-2 or as much 
as 2 5 mm long, 0 25-0 35 mm broad, erumpently superficial with 
the ends rounded when exposed, minutely rugose-punctate and 
occasionally faintly longitudinally striate, thick-walled, either the 
basal or lateral wall measuring up to 85 y, with the longitudinal 
furrow prominent, asn cylindnc-clavatc, (75)85-110 X 15 y, para- 
physate with the paraphyses branched and interwoven above, 
QAcorpores irregularly bmerlute, fusiform, hyaline to pale brown, 
20-26 (28) X 6-8 5 y, mostly 3- but occasionally 4- or 5-septate, 
constricted at the septa when mature 

Pycnidia (known only as an associated stage in the type col¬ 
lection, except for their larger size, identical with the pycmdial 
stage of Hyslertum irundeiw bchw , cf 9, pp 262-266) superficial, 
black, membranous and fragile, attenuate-globular and ostiolate, 
75 95 fj, in dinmetir and 95-125 y in height, the lateral walls 8-12 y 
thick, pycnidiosporcs h>aline, cylindnc-mcquilateral, 3-4 5 X 0 7- 
1 y, produced acrogenously on slender, bent sporulating cells which 
form a palisade lining the lateral and basal walls of the pycnidium 
Conuha (Spondesmium) either scattered or in compact, elliptic- 
linear son 15(M50 y long bordering the aggregations of hystero- 
thecia, deep brown to opaque, (12)15-20(26) X (8) 10-16(18) y t 
multicellular and granular-incrusted, subglobose or clavate-swollen 
and broadly rounded abo\e, occasionally subentenulate, produced on 
short, slender, yellowish, one- to several-cellcd comdiophores 

In view of the present study and published notes (9) concerning 
the pycnidia of Hystenum puheare Pers ex Fr , H insidenn Schw , 
Hysterograpktum Mon (Schw ) Rehm, and Gtomopsia Qerarduina 
Sacc , certain conclusions concerning the probable affinity of this 
species may be drawn On the basis of the pycnidial stage present 
in the type material of the species H hyahnum appears to bo closely 
related to H puheare and H maidens, resembling the former with 
respect to cultural habit and the features of the mature hymomal 
elements, but resembling the latter with respect to general habit 
and the features of the pycnidial stage Hysierographtum Mon and 
Glomopma Gerardtana } closely related species with a different pyemd- 
lal stage, appear, then, to have no close relationship with this species 
When original descriptions alone ore considered, GlonieUa ambigua 
Karst appears to be the European counterpart of Hyaienum hyahnum 
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SUMMARY 

A cultural study has betn made of Jlyiterium hyalinum Cooke 
A Peck, the species was isolated from material collected m 1931 
near Petersham, Massachusetts In verify mg the identification a 
portion of Peck's original collection of the species was examined 
The results of tht cultural and taxonomic studies and the signifi¬ 
cance of each may he briefly summarized as follows 

1 The fungus collected in Massachusetts was found to agree 
with the type of H hyalinum with respect to all of the important 
features of the hynterothecial stage The writer haH referred it to 
this species despite the facts that it lacks tlu pycmdial stage asso¬ 
ciated with the hysterothecia in the type material and that it has m 
association, instead, a hyphomycetous stag* of the Sporidesnuum 
type 

2 The Spondesimum stage was obtained in ascosporous cultures 
of the fungus on laboratory media 

3 The pycmdial stage in the typo material of II hyalinum 
agrees, except for its larger pycnidia, with that of II msidens 

4 In consideration of the features of the nseospore and of the 
pycnulium in the type material alone, the writer suggests that II 
hyalinum be accepted as a v-did name and that it be removed from 
the synonymy of Ilyslerographium glomopsis ((t«r) F A E listed 
by Ellis (4) 

5 No connection lie tween the form genus Sporidesnuum and 
species of Hystenum has heretofore been demonstrat* d, or suggested 

6 The need of critical systematic studies within the group of 
saprophytic denmtiaeeous kungi Imperfecti to facilitate investiga¬ 
tions of this kind in the Pyrenomycetes is clearly shown by this study 

Harvard University 



140 


Marion L Lohman 


LITERATURE CITED 

1 Bisby Q R 1^32 Type Specimens of Certain Hysteriales Mycologia, 

24 304329 

2 Cooke, M C 1875 Synopsis of the Discoroyoetous Fungi of the United 

State#. VI Hystenacei Bull Buf Soc Nat Sci, 3 31-37 

3 - and Ellis, J B 1876 New Jersey Fungi Grcvilloft, fi 49-55 

4, Ellis, J B , and Everhart, B M 1892 The North American Pyrenomy 
cetea 793 pages New field, New Jersey 

5 —- - 1902 New Alalmma Fungi Joum Myo, 8 62-73 

6 —— and Grhakd W R 1889 Fungi Pp 468-002 m Catalogue of 

Plants Found in New Jersey (ed N I Britton) Trenton New Jersey 

7 Ianuioih, A B 1887 Catalogue provisolre do plantes Phanerogames et 

Cryptogams de la tiaaso-lx^uisiane, Ctats-Ums d AnHinque Fungi 
pp 27-35 Saint-Ptienne 

8 Lohman, ML 1931 A Stud> of Gltmiurn parvulum In Culture Pap 

Mich Acad, St 1 Arts and Utters, 13 (1930) 141-157 

9 - 193d HvsterJaceae I ife-Hiatorias of Certain Species, lbtd , 17 

(1932) 229-288 




IfIJitei mrti hynhntnn (. ocikt it lN(k ( tilU«1 11 1 t»\ M I I nliin m utiii lVt<rnhm» 
M iMx k himotts Ounhu IWil Miout v 









NOTES ON SOME SPECIES OF POLYPORUS* 

JOSIAH T LOWE 

T HE following remarks* are based for the most part upon studies 
of types or other critically determined specimens of certain of 
the rarer and imperfectly understood species of Polyporus Especial 
attention has been gi\en to their relationships hor convenience 
the species are arranged in alphabetical order 

Polyporus nibidus (Schacff) Fries 
(Plate XIV, Figs 1-3) 

Rfcmeirs interpretation of Polyporus cdbxdus (Schaeff) Fries, as 
published (14, pp 2-5), and as represented by specimens deposited 
by Romell in the Farlow Herbarium at Harvard University, is 
accepted as the more probable one The species has not been known 
under this name by American mycologists, Peck (13, p 91) de¬ 
scribed it under the name of P epxleucus var candidus , and most of 
his specimens under the name P epileucus should also be referred 
here When dry the surface of the pileus w fnable sad rubs off like 
chalk, this character is the most staking feature of the American 
form of the species This species has been found only on hemlock 
wood Polyporus xmmxtxs Peck is very closely related, but occurs 
on wood of deciduous trees, and the surface of the pileus usually 
dries rough and tuberculose, sometimes subpolhculose, never, appar¬ 
ently, friable and chalklike Since the microscopic characters of the 
two species are very similar, it may well be questioned whether the 
difference noted is not due to the kind of substratum Until a much 
larger number of specimens are available for comparison, it seems 
better to consider these two species distinct 

Polyporus amygdalmus Berk & Rav 

The identity of Polyporus amygdalxnus Berk <k Rav, described 
by Berkeley and Ravenel (1, p 49), was uncertain until it was rede- 

* Paper* from the Department of Botany and the Herbarium of the Univer¬ 
sity of Michigan No 426 


141 



142 


losiah L Lowe 


fined by Lloyd (4, p 9) Since Lloyd's description is rather short, 
it seems desirable to give a lengthier one of a specimen examined m 
the herbarium of the New York Botanical Garden, collected m 
Alabama by R P Burke and probably a part of the collection 
reported by Lloyd tor the sake of completeness the descriptions 
of some characters of the fresh specimens are taken from Lloyd’s 
scattered notes on this species Such charactirs are indicated by 
the letter (L) 

Pileus sessile rigid when dry, subimbncate or solitary, dimidiate, 
5 10 cm wide, 0 8-2 cm thick, surface pale yellowish or orange (L ), 
becoming brownish on drying, with darker brownish innate fibrils, 
sometimes with small subtomentose patches, uneven, somew hat ridged 
and pitted, azonate, context pale yellow when fresh (L ), pale cream 
or pale pinkish when dry, soft and spongy, punky, about 1 5 cm 
thick, the hyphae much branched, thin-walled to moderately thick- 
w'alled, 3 5 p in diameter, tubes white, 2-3 mm long, 1 mouths white 
to yellowish, circular to irregular, averaging 4 to a mm , the edges 
thin, entire to somewhat fimbriate, becoming more or less lacerate 
where the pore surface is inclined, cystidia none, basidia and spores 
not observ cd 7 

The character and color of the surface of the pileus are similar 
to those of P sulphureus (Bull) Fries, but the two species may be 
easily separated by the consistency of the dry context and usually 
by the color of the tubes In the United States, apparently, the 
species is known only from Alabama Lloyd's record (6, p 14, 
note 495) of a collection from New York State was based upon an 
incorrectly determined specimen of P distortus (Schw ) l ries 

Polyporus annamomeus (Jacq) Fries 

Polyporuft nnnamomeus is commonly separated from P perennu 
(L ) Fries by the brighter color of the surface of the pileus In 
addition, Overholts (11, pp 43, 46) states that the hyphae of P 
annamomeus measure 6 12 p in diameter, whereas the hyphae of 
P perennts measure but 5 6 p in diameter Shope (15, pp 353, 
355) found the hyphae to be of the same diameter (6-8 p) for both 

1 The specimen waa sterile and probably immature, therefore the tube 
lengths aa given here may be too short for mature specimen* 

* Lloyd (7, p 16, note 690) write* of a specimen received from Japan 
“Spore* I judge, are subgloboee, about 4 mic although most of them in this 
specimen are collapsed and appear remform " 
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species Although 0\erbolU' mcasurenunts appear to hold for 
eastern collections of those species, these conflicting statements in 
the literature and the relative and often perplexing nature of a 
color separation ind&uiU the neul for an additional character to dis¬ 
tinguish these species Apparently such a chnrncUr is found in the 
shape of the spores 

If one accepts Overholts’ definition of these species, the spores 
of P perennn (tig 5 G) are usually one-guttulate, and either lack 




00 



iio 6 Bamdioflporca from the fruiting bodies of A Polyporus flonformis 
B, Polyporus semtauptnus C tV[>c of Polyporus pachych tiles D, type of 
Polyporus undosus E type of Polyporus fngtcola F Polyporus ctnnamo- 
meuM 0, Polyporus perennut // type of Polyporus splendens K, type of 
Polyporus simtUunus 


an apiculua or else the apiculua is so small as to be scarcely discern¬ 
ible On the other hand, the spores of P cinnamonmvt (Fig 5 F) 
lack a guttule, and the apiculua is prominent 

The spores (Fig 5//) of the type of P splendens Peck (« P 
subsenceus Peek) are similar to those of P cinnamomeus , and these 
names are considered synonymous lhe spores (tig 5 A) of the 
type of P stmtUimus Peck are similar to those of P perennn , and 
these names are likewise considered synonymous Lloyd (3, p 166) 
also reduces these two names of Peck’s to synonymy under the same 
species as given above 


Polyporus fagicola Murr 

(Plate XV, Figs, 3-4) 

In the original description of Polyporus fagicola Murr (9, p 35) 
Murrill expressed no opinion concerning its relationships The 
spores of the type specimen, a portion of which was obtained through 
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the courtesy of F J Beaver, of the New York Botanical Garden, 
were hyaline, smooth, cylindri c-cllipsoid to subfusiform (tig 51?), 
and measured 11-15 X 4 5-5 5 p, rather than 6-7 X 3~4 /i, as 
reported by Murnll The spores are of the him and shape of those 
of P nquamomis (Huds ) Fries Intermediate forms between the 
typical sporophore of P nquamosuft and that of P fagtcola have been 
found, the latter appears to bo nothing else than a diminutive form 
of P squamosum 

P pennsylmmcu* Sumst, a segregate of P squamo' iua, differs 
from P fagtcola in the absence of scales on the pilcus and in the 
somewhat larger pores These characters intergrade, and the two 
species can scarcely be kept distinct Ihe taxonomy of P ttjuamosus 
and its allies would perhaps be clarified by placing P penntsylvamcus 
in synonymy with P JagicoUi and reducing the latter species to 
varietal rank 


Polyporits florifornus Qu£I 
(Plate XV, FiK I) 

In Europe, according to Bresadola (2, PI 075), Polyporu* flon - 
formtH Qu£l grows at the base of larch trees Lloyd (5, p 317) 
reports the substratum to be aeerous wood, Overholts (11, p 38) 
states that the species grows on dead wood of deciduous trees 

During the fall of 1932 the writer collected this Bpecies at the 
base of a larch tree near Sugar loaf Lake, west of Chelsea, Michigan 
The pileus when fresh was pure white and tough to subconaceous, 
and the flesh had a slightly acid taste The species is very closely 
related to P semtiuptnutt Berk » which occurs on deciduous wood, 
it may be questioned whether the two should be kept distinct The 
microscopic characters (tigs 5 j4, B) are very similar, the two 
species appear to differ only in the color changes which take place 
upon drying In P flonformts the discoloration of the pileus is 
brownish, in P aemisuptnuti the discoloration is decidedly yellowish 
and the pileus becomes more or less laccate, with resinous streaks 
(see discussion under P aemisuptnus, p 146) No collections from 
a deciduous substratum have been seen which correspond with the 
collection on larch 

But few collections of these species have been examined, until 
an opinion can be based upon a larger number of specimens than 
are now available it seems best to retain them as distinct species 
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Polyporus totnnsis Lionel 
(Plulo XV Fig 5) 

Lloyd (K, p 1363 and PI 344, tig 3257) described Polyporus 
toivensis Lloyd as having the appearance of P trabeus Pries (wnsu 
Lloyd), but \uth globose spores During Octobei, 1912, a specimen 
of this species was collected on a deciduous substratum mar Ann 
Arbor, Michigan, by A li hnuth It was identified by comparison 
with a part of the t>pc collection presented to the Herbarium of the 
University of Michigm by G W Martin of the University of Iowa 
Since the Ann Arbor collection varies somewhat from the 1>j>e 
specimen, and since it is apparently I he only other collection of 
this species, it seems desirable to present a redescnption bused upon 
the two collections 

Pilous sessile, solitary or imbricate, soft and watery when fresh, 
rather rigid when dry, 2 4 X 3-5 X 0 1-2 cm , surfan white when 
fresh, yellowish to somewhat brownish when dry, nearly smooth to 
somewhat roughened with matted (lumps of short hairs, azonate 
margin thin, ae ute, some times resinous-appearing w he n dry, narrowly 
sterile Ik low context white, drying white or in age lx coming 
brownish, radially fibrous, soft, fnabli, azonatc, the hyphuo of two 
kinds strand hyphao, which are moderately thick- to thin-walled, 
rarely branched, 4 6 p in diameter, with cross waFs but very seldom 
with clamps, and binding h>phae, which are thin-walled, rarely 
branched, 3 5 p in diameter, clamps very abundant, usually at 
every septum, tubes white when fresh, yellowish to brownish when 
dry, 0 3 1 cm long, mouths concolorous, sometimes glistening, 
angular, averaging 4 5 to a mm , the edges thin, entire to fimbriate, 
cystidia none, basidia not observed, spores hyaline, smooth, broadly 
ellipsoid, often one-gutlulute, 3 5 4 X 2 5 p 

The species is very elosely related to P galaitmus Berk In 
one imbricate specimen of P galactinu* examined the context varied 
from the usual hard, strongly zonate condition to a rather soft, 
nearly azonate one similar to that found m P towermx Also in the 
latter species the surface of the pileus is often roughened, owing to 
matted hairs, much as in P galactmui, but the roughening is not 
so extensive or so well developed P lowcri'n't, though very closely 
related to P galarttnus, seems sufficiently well marked to warrant 
retaining it as a distinct species 
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Polyporus semisupinus Berk & Curt 
(Piute \V Fig 2) 

According to Idoyd (5, p 316), the type of Polyporus semt- 
tmptnus is the same as collections which Peck named P semiptleatve 
In the two original descriptions, however, there is a difference which 
can scarcely be reconciled Berkeley (1, p 50) describes P semi - 
euptnus as “ochraceus, pileo post ice laccato-glabrato,” whereas 
Peck (12, p 43) writes Pilous ‘ subviilose, whitish, or alutaceous ” 
Neither the typo specimen of P semipiltalvs, nor any other specimen 
of this species seen by the writer, agrees with the description of 
P semisupinus there occurs in the northern states, however, a 
species which corresponds to Berkeley's description The original 
specimen was refiexed, but, as illustrated, specimens are sometimes 
Hubstipitate as well Ihe pileus dries decidedly yellowish, often 
appearing thinly laccate, and with radial resinous streaks The 
spores (Fig 5 B) are ellipsoid to ovoid, 2 5-4 X 2-3 ju As pre¬ 
viously stated, the species is closely related to P fiorifvrmis 

The macroscopic ami microscopic (Fig 5 6) characters of the 
type of P pachychetles Lll & t v agree with P semisupinus as here 
described, and the former is considered a synonym of the latter 
species Mumll (10, p 34) also considers P pachychetles a synonym 
of P Hemumpinii'i 

The writer is indebted to Dr L <> Overhults for confirming the 
identification of a specimen of this species 

Polyporus undosus Peck 

(Plate \IY, Hga. 4 5) 

The substratum of the typo of Polyporus undosus Peck and, 
apparently, of all subsequently reported collections, has boon hem¬ 
lock During the summer of 1932 the writer collected a specimen of 
this species on beech at Warrensburg, New York, and identification 
was made by comparison with the typo collection 

According to Lloyd (5, p 318), the spores of this species are 
“flattened, elliptical, 3x4 mic on broad view, 2X4 nuc on narrow 
view ” The spores of the type collection (Jig 5Z?), however, and 
of all other collections (four) examined, are allantoid, 4-5 X 1 & 2 p 
The subconaceous texture, thin context, and allantoid spores re¬ 
late the species to the Polystictus section of the genus Polyporus 
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rather than to the more fleshy forms among which it is usually 
placed Specimens resemble small forms of P biformts and may 
easily be confused with it, but the wavy margin and smaller spores 
distinguish it 

Acknowledgments are made to Dr h R Mains and to Dr D V 
Baxter for aid in the preparation of the manuscript 

University or MicmaAV 
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NEW SUMATRAN PLAN1S I 


ELMER D MERRITT 

T HIS paper i8 based on several extensive collections of Sumatran 
plants, including I hose secured by Professor H H Bartlett of 
the University of Michigan in 1927, Mr ( arel Hamel in 1928, 
Kahmat Si Tomes, employed by Professor Bartlett and working 
under the general supervision of Mr Hamel, in 1927 and 1928, and 
a partial set of those collected by Dr H S Yates from 1925 to 1927 
These collections were mostly made in Asahan, Sumatra bast Coast, 
although some of the material came from neighboring political sub¬ 
divisions Sets of the first three collections are deputed in the 
herbarium of the University of Michigan, the United States Na¬ 
tional Herbarium, and the New York Boianienl Darden, the 
remaining duplicates will be distributed by Professor Bartlett to 
other botanical institutions Th( w ts of duplicates of the Aatcs 
collection were rather widely distributed to various botanical insti¬ 
tutions while I was at the University of ( ahfornm the most nearly 
complete one is in the herbarium of thitl institution Dr \ vtca' 
personal set, not containing the numbers from the West Coast, is 
at tho University of Michigan 

In this contribution sixty-eight species and varieties of phanero¬ 
gams are described as new among those is one new genus of the 
Cucurbitaceae The types, unless otherwise stated in the text, are 
in the herbarium of the New York Botanical Garden In addition, 
there are notes on a few other species, not all Sumatran, but included 
because of problems in relation to their distribution, or nomenclature 
and synonymy, which arose during the study of the Sumatran 
collections In the extensive collections available there are numer¬ 
ous other species of special interest, many of which art apparently 
new or new to Sumatra As the opportunity presents itself these 
will be studied, but m many instances it seems desirable to have 
comparisons made with extant types, whereas m some cases supple¬ 
mentary material is needed 
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The flora of Sumatra has been very imperfectly investigated, 
and at the present time it is impossible to estimate approximately 
how many species are known from that great island Its flora is 
m general similar to that of the Malay Peninsula, of Java, and of 
Borneo, geographic entities situated on the greatest submarine bank 
in the world This great Sunda shelf, extending southward from 
Asia, is about 1,500 miles wide and Carnes upon it the Sunda Islands 
It has a remarkably even surface, the waters that cover it average 
only about 60 meters in depth A change in sea level of only 45 
meters would today unite Sumatra, Java, Borneo, and the Palawan- 
Calamian group in the Philippines with Asia In the Pliocene and 
Pleistocene it seems to be evident that, at least at times, all the 
islands mentioned formed a part of the Asiatic continent, and that 
in these two geological periods mtermigrations of both plants and 
animals were not restricted by impassable sea barriers This geo¬ 
logical history thus accounts, in part, for the marked similarities 
that exist between the flora of the Sunda Islands and that of the 
Malay Peninsuln 

The botanical literature appertaining to Sumatra is very widely 
scattered, and no modem publication exists in which our knowledge 
is summarised In 1860-61 Miquel, in his basic Prodromue Florae 
Sumalranae ,* summarized what was then known regarding its 
phanerogamic flora, listing about 1,350 species Since that time 
the number of known species has certainly been more than doubled, 
probably more than trebled, yet the number of still unknown ones 
occurring in Sumatra is probably larger than the list of known 
species A few of the more important papers issued since 1861 
on the Sumatran flora are as follows 

Hasselt, A L , and Boerlaqe, J G Bijdragen tot de kermis der Flora van 
Midden-Suraatra, In Veth, P J , Midden-Sumatm, 4 (2) 1-49, Pis 1-8 
1884 

Kookders-Schuuaghkr, A System* tier hea Verseichws der sum Herbar Koor 
ders gehOrenden, in NiedorUndiach-Ostindien, beaonders in den J&hren 
1888-1903 geaammelten Phanerogamen and Ptendophyten Abtei 
lung II, Sumatra pp 1-62 1910-11 

1 Miqoel, F A W , Florae India$ Bataoae, Supplementum I Prodromve 
Florae Sumairanae, xx + 686, Pis 1-4 1860-61 There is another edition 
under the title Sumatra njne Plantcnwerdd en hare Voortbrengeelm, xx + 686, 
Pis. 1-4 1862 German edition, 5i*m<Ura, $mne Pjlantmwli u nd derm Brttug- 
nww, xxiv + 686, Pis 1-4 1862 The technical parts of the text are the same 
in all three editions. 
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Ridibt, H N Result* of an Expedition to Korinohi Peak Sumatra Journ 
ted Malay btutee Mus 8(4) 1 145 Pie 1917 
Riduey, H N A Botankal txcursion to North* rn Sumatra Journ Aa Soc , 
Malay Branch 1 4# 113 1923 

Rendlb, A B Hr II 0 Forbes Mala)an Plants Journ Hot 62 Suppl 
1-48 1924, 63 Suppl pp 49-126, 2 f 1925 

The total number of titles of papers containing dm ct refen nccs 
to Sumatran species is possibly ns many as a thousand As com¬ 
pared with the Malay Peninsula, Java, and the Philippines, the 
flora of Sumatra is very imperfectly known, ranking with Borneo in 
this regard, but probably with a smaller {icrccntage of its species 
known than is the case with Borneo 

The student who concerns himself with the study of Sumatran 
plants is therefore greatly handicapped lx cause of the fragmentary 
and widely scattered nature of the literature Most generic uknti 
fications can be made from th< general published floras of British 
India, the Malay Peninsula, and Java lhe most useful and usable 
publication of this type that has yet appeared, but, unfortunately 
one never completed, is that by King, and King and Gambit, ‘'Ma¬ 
terials for a Flora of tht Malayan Peninsula/' which appeared m 
twenty-five parts in the Journal of the Asiatic Society of Bengal 
from 1889 to 1915 ami which w \s reprinted in five volumes This 
excellent work covers all the species then known to occur in the 
Malay Peninsula, from the Ranunculnceao to the Sahcaceat, follow¬ 
ing the Bentham and Hooker system The mon n cent Flora of the 
Malay Peninsula, by H N Hidlcy (5 vols , 1922-25), although 
including all families of flowering plants and covering the same 
area, is, because of its manifest imperfections, a much less valuable 
publication In both works the student will find descriptions of 
most of the genera known from Sumatra, as well ns descriptions of 
very many of the known Sumatran species, although, of oourse, 
Sumatran endemics are not included These two works on the 
Malay Peninsula are the nearest approach to anything that has yet 
been published which even approximately covers the Sumatran 
flora other than the much older work of Miqucl mentioned above 
So far as I can judge at the present time, somewhere between 40 
and 50 per cent of the known Sumatran species are endemic, that 
is, known only from that island, so that no published flora of any 
neighboring region can be expected to be more than an aid to the 
determination of Sumatran material 
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AH AChAF 

Homalomena longipes, sp nnv § Ohanmecladon (Tab \VT) 

Herba pnrva, caudiCulo saltern 7 cm longo, cimlir 5 mm 
diamitro foliis longe (8 ad 12 cm ) pctiolntis, supra glabns, subtus 
puberuhs, churtaceis, anguste oblongo-obovatis vi 1 late oblongo- 
oblanceolatifl, aeutis vt J brevitor obscure acumimtis, bnai cunentis, 
15 ad 15 cm longis, 5 ad 5 5 cm latis, nervis prim irus utrinque cir¬ 
citer 12, curvato-nscendontibus, subtus distinctis, elevatw, mtermedus 
gracilionbus, petiolo larnmam subaequante basi ca 3 cm vaginatu, 
HpathiH oblongis, subcjhndncis, circiter 1 cm longis, curvato-npicu- 
lntis, peduntulo luiuj, usque ad 4 cm longo 

Sumatra, hast t oast, near Taloon Djoring, Silo Maradja, Asa- 
han, Rahmat Si Toroen 14, December, 1027 

A species apparent ly belonging in the group with UomaUmtna 
lanafoha Hook f , but with much smaller, differently shaped lea\cs 
and smaller spathes In the present species tin It avis are widest 
at about the upper two thirds, and in outline arc in general narrowly 
oblong-obovate 


FUuUhAh 

Castanopsis conspersispina, sp no\ (Tab X\II) 

Arbor, ramuliH sordide bre\iler subfurfuracoo-pubcscentibus, 
ramis perepicue lentictllatis, ramulis nltimis circiter 15 mm dia- 
rnetro, folns oblongis vel oblongo-elliptius, integris, aeutis vel bre- 
viter acununatis, basi late aeutis vel subrotundatis, conaceis, circiter 
10 cm longis, 3 5 ad 4 cm latis, supra ohvaceis, nitidis, subtus 
suhcmereo-argyraceis, minute puberulis, nervis pranarns utrinque 
circiter 12, gracihbus, supra vix impressis, subtus perspicuis, re- 
ticulis pnmams gracihbus, subparallehs, pctmlo cinereo-puberulo, 
circiter 1 cm longo, fructibus maoquilatcrahtcr ovoideo-cllipsoideis, 
circiter 2 5 cm longis, rotundatis, leviter cmereo-pubombs glabre- 
scentibus, mvolucro frugili, ext us spims conspcrsis fasciculatis n- 
gidis subulatis leviter curvatis cinerco-pubcrulis 5 ad 7 mm longis 
ornato, fasciculis baud etipitatis, irregulanter dlspowtw, glande 1, 
pericarpio cupulae adnato, intus villoso 

Sumatra, East Coast, Dolok Maradja, Asahnn, Rahmat St To- 
row 147b, October 7 8, 1928 
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A species apparently allied to Castanopsis argyrophylla (Wall) 
King, of Burma and Tenant* run, but with miuiiIU r loaves which are 
minutely yet densely pubcrulent beneath, when is the rather widely 
scattered tufts of spines by no rmans covir the outir surf ice of the 
involucre, but leave conspicuous open spaces on both the dorsal and 
ventral sides 

MORXCFAb 

Ficus Bartlettii, sp nov §(ovcllii 

Arbor, partibus mnionbus <t ramulis et pdiolm consperse ad- 
preasc pallido hirsutis, ramulis grucihbus, ultimis 1 id 1 5 nun 
diametro, folns chartaccis vd subcoriaceis, lacvibus, olivaceis ple- 
rumque dcorsum umetjuilaferalibus, alternis opposilisqm, integris, 
oblongo-ovatis vel oblongo-ellipticis, 9 ad 15 ein longis, 4 ad f> cm 
latis, apioe breviter abmpteque acummatis, basi acutis, utrimpie 
puncticulatis, glabns, vd lumonbus supra parussimc hirsutis et 
ad costam nervoscjuc consperse hirsutis, nervis primams utnnque b 
ad 8, distinct is, subtus elevatis, curvato-anastomosantibus, reti- 
culis pnmariis laxis, baud pcrspicuis, petiolo adpresse hirsute, 5 ad 

7 mm longo, stipuhs ovato-lanceolatis, acummatis, glabns, circiter 

8 mm longis, mflorcsccntus cauhtns, mmis specialibus usque ad 
1 5 cm longis, crassis, vix vel breviter nunosis, cicatricibus multis 
perspicuis notatis, pedunculis subfasuculatis, gracihbus, consperse 
breviter subadpressc hirsutis, 2 5 ad 3 5 cm longis, 2 ad 0 mm in¬ 
fra receptaculum bractcas bums ngidas breves ferentibus, receptaeu- 
Iis numerosis, longe pedunculuhs, ovoidto globosis, circiter 1 cm 
diametro, parco adpresso hirsutis, intus parce hirsutis, ostiolo perspi- 
cuo, flonbus 9 cccidiophons numirosis, cum pedicellis 2 mm longis, 
perianthio 0, paucis tantum circum ostiolum, anthers 1 

Sumatra, East Coast, DdPng Piso-piso, Karo Plateau, Bartlett 
S5 j^6 } January 31, 1927 

A species characterized within the section and among those 
with the fmtts subfasciculately arranged on very short lateral or 
cauline branches or tubercles by its small and long-ptdunclcd recep¬ 
tacles In the material examined most of the leaves are alternate, 
but where they are opposite the leaves in each pair are distinctly 
unequal in size and somewhat different in shape, the smaller one 
of each pair is nearly equilateral, elliptic, and about one half as 
large as its opposing one 
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Ficus Yaterii, sp nov § CovelLa (Tab XVIII) 

Arbor subglabra, ramis ramulisquc grncihbus, ramuhs conspersc 
adpresse hirsutis, ultimis 1 ad 1 5 mm diametro, folus late oblongo 
lanceolatis, alterms, chartaceis, rategris, 0 ad 11 era longis, 2 ad 
3 4 cm latis, ohvacco-brunnets, leviter maequilaterahbus, utnnque 
subaequaliter angustatis, basi acutis, apice tcnuiler acurainutiH, 
utnnque pallide punctatis, glabris vel ad costam nervosque parce 
consperse adpresse albido-hirsutis, nervis pnmariis utnnque circiter 
7, distinctis, curvatis, obscure arcuato-anastomosantibus, petiolo 3 
ad 4 mm longo, parco adpresse hirauto, stipulis lanceolatis, acurai- 
natls, usque ad 9 mm longis, inflorescentiis caulinis, receptacuhs 
in tuberculis usque ad 2 cm diametro disposals, tuberculis breviter 
crasseque ramosis, ramis haud 1 cm longis, 3 ad 5 mm crassis, 
cicatnces multas ferentibus, receptacuhs turbinnto-obovoideis vel 
turbinato-globosis, usque ad 1 cm diametro, puree albido-hirsutis, 
glabreseentibus, pedunculo 1 cm longo, leviter pubeseenti, bractcts 
3, ovatis, obtusis, vix 1 mm longis, circiter 2 mm infra receptacuhs 
msertis, flonbus fertihbus numerosis, pedicelhs usque ad 1 mm 
longis, penanthio 0 

Sumatra, East Coast, Siantar to Parapat, Simelocngoen, Yates 
1670, June, 1925, altitude 1000 m 

This species cunously resembles vanous Malay Peninsula col¬ 
lections distnbuted as Ficus polysyce Ridl, including Henderson 
£8320, 28676 , 28494, charactonwsd by their small globose receptacles, 
which are lose than 1 cm in diameter Ridley's species was dc- 
senbed as having elliptic or lanceolate leaves and the receptacles as 
being 0 76 inch long and thick Ridley’s description, FI Malay 
Pemn , 3 342 1924, differs hut very slightly from the onginal, but 
certainly his figure 156, with ovate, shallowly cordate leaves, does 
not represent Ficus polysyce Ridl 

Ficus parietalis Blumc var hirtutiuima, var nov 

A typo differt reoeptaculis subsessihbus, obovoideis, densissimc 
longe fulvo-hireutis, ramulis densiasime fulvo-hirsutis et folus subtus 
dense molliter villosis 

Sumatra, East Coast, Bandar Poeloeh, Asahan, 2212 

(type) 

As different as this is from the more typical forms of Blume’s 
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species with distinctly peduncled, sparingly hirsute receptacles and 
sparingly hirsute leaves, it seems doubtful whtthi r a distinct species 
is represented here, because of apparently intermediate forms, yet 
I have seen no specimens so densely pubescent as is this Sumatran 
form Typical ticus panetuhs Blumo, lutes 193 r >, Bartlett 7186, 
no collector (probably Korthah), is not uncommon in Sumatra as 
it is in the Malay Peninsula 7 he Sumatran species, btcus tabing 
Miq and F phlebophylla Miq , are probably correctly reduced to 
F panetahs Blumo by King In 1 ates 2212 tin few stammate 
flowers observed all have peculiarly large pisfillodes, about the size 
of the ovaries of the numerous gallflowers 

ROSACEAE 

Photinia Bartlettii, sp nov 

Frutex vel arbor parva, glabra, ramis raraulisque plus minusve 
rugosis, ramulis lenticcllatis, ullunis circiter 2 mm diametro, folns 
membranaceis vel chartaceis, elhpticis, 5 ad 7 cm longis, 2 5 ad 
3 5 cm latis, brunneis, brevisaune abrupteque acuminatis, basi 
acutis vel obtusis, margme irregulanter crenuhto vel crenulato- 
scrrulato, dentibus parvis, obtusis, nervis pnmarus utnnque cir- 
citcr 9, gmcihbue, subascendentibus, dKtinctis, subtus elevatis, 
petiolo 1 5 ad 2 cm longo, panicuhs tcrminalibus, glabemmia, 3 
ad 5 cm longis, ramis pnmariis paucis, usque ad 2 5 cm longis, 
pedioellis 3 ad 5 mm longis, calycis tubo sursmn abrupte ampbato 
et 3 mm diametro, deorsum vix 1 inm diamotro, lobis triangulan- 
ovatis, acutis, roflexis, 1 5 mm longis, petalis ellipticis vel obovatis, 
reflexis, deciduis, 3 5 ad 4 mm loDgis, brcvissime unguiculatis, 
staminibus circiter 25, filamentis glabns, ad 3 mm longis, ovario 
3-loculari, styhs 4 mm longis quorum ramis 3 circiter 3 mm loDgis 
Sumatra, East Coast, D8l6ng Smgkoet, north of BSrastagi, Karo 
Plateau, Bartlett 8662, June 27, 1927 

Resembling in many characters the collective species currently 
known os Photmia ( Pourthtaea ) argula Wall, but entirely glabrous 
It does not conform to the characters of any of the southern Asiatic 
and Malaysian species known to me 

Pygeum myrlandrum, sp nov 

Arbor parva, flonbus plus minuBve pubescentibus exoeptis 
glabra, ramis teretibus, laevibus, consperee lentioellatis, purpureo- 
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brunnus, uldmiH ciruttr 2 min dlamctro folns subconuceis, 
nitidis, cllipticis, 12 iid 17 cm longis, 8 ad 10 cm latis, aculis vcl 
breviter acuminatis, basi latt rotundatls, ad petiolum glandulas 
bmas papilhformcs pirspicuas ferentibus, supra palhdis, subtus 
deusissimo puncticulntis, brunnus, mrvis primams utnnque circiter 
10, subtus perspicuis, clevatis, hiud vel obscure arciiato-anastomo- 
santibus, reticuliH subobsoU tw, petiolo 1 5 ad 2 cm longo, racemis 
solitarns, circitcr 10 cm longis, ut videtur paucittons, [>edicellis 2 
ad 3 mm longis, glabris, uipulis subcylmdncis, 2 5 mm longis, 
extus brovitcr ferrugmi o-piiliosuntibus, intus hvifrr villosis, lobis 
10, pubescent ibus, oblongo-ovatm, obtusis, circib r 1 mm longis, 
hlamentis circiti r 75, glabris, usque id 4 mm longis, ovario ovoidco, 
glabro, vd basi plus lmnusv* ferruginco-villoso 

Sumatra, b ist ( oast, near Ack kanopin, I oendoot ( onression, 
Koealoe, Bartlett 887 i , March 12, 1927 

Ptrhups most closely allud to Pygeum polyatlemum kochnc, but 
the leaves entirely glibrnus, not denmlv stngose on the midrib and 
nerves lieneath 

Pygeum sterrophyllum, sp nov (Tub \1\) 

Arbor parv i, ramulis parce pubt scent lbus, raecnns dense forru- 
gineo-villosis, ranns glabris, it ns, pnree lenticellatis, ramulm circiUr 
1 mm diametro, folns ngidis, oblongo-ovatis vel lato oblongo- 
lanceolalis, 0 ad H cm longis, 2 ad d 5 cm latis, tenuitcr acuminatis, 
plerumque falcatis, basi rotundatis vel acutis, haud glandulosis, 
glanduhs secundums late conspersis vel nullw, nervis primams 
utnnque circiter 9, supra cum reticuliH distincte unpressis, aubtus 
gracihbus, haud perspicuis, arcuatis, rcticuhs Haepo subobsolctis, 
supra glabris, ohvaceis, subtus brunneis, lunmnbus obscure con- 
sperse pubcscentibuH, glabrescentibus, petiolo 7 ad 11 mm longo, 
pubescent!, raconns plennnquo 2 vel 3, axillanbus ot in axilhs defoli- 
fttis, 2 5 ad 3 cm longis, dense ferruginei>-pul>escentibus, flonbus 
numerosis, albidis, cupuhs circiter d mm diametro, 2 5 mm longis, 
extus dense ferrugineo-pubesetntibus, lobis circiter 10, pubcsccnti- 
bus, nblongis, 1 rum longis, stamimbus circiter 20, filamentis glabns, 
usque ad 5 mm longis, ovano glabro, ovoideo, styhs 4 5nnn longis 
Sumatra, Tapianoth, summit of Dolok Socroengan, Habinsartm, 
Bartlett 8014, May 18, 1927 

A species charactonzed by its small, often falcate, conspicuously 
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acuminate rigid haves, and its rntinlv gl ibrous o\ tries It dots 
not appear to be rt terabit to m\ of the mhtr nutm roils Malaysian 
species recognized by Ko< hnt in Hot Jahtb 51 177 224 1913, and, 
so far as I c in di U rmim from th< r it Ik r tins itmf ictory df st riptions, 
it is diffennl from both Pygcuru ylubi ifohuni Hik f and P tnruie 
Bak f , based on Torbt s' Surnntr tn colic ct ions ind d« striU d in 1924 

LF(,( Vl\OS \h 

Bauhuna gracilipes, sp no\ § Pham ra flab \\) 

Prutcx acandcns, inflnreso ntns consperse ft rrugimo pubescenti- 
bua cxceplis glabtr, nuiiix Urttibus, ramulis ultnriis 2 ad 2 3 mm 
diametro, folns ovatis, subcoriuu is, X ad 10 cm longis, 6 ad 8 cm 
I at is, supra olivaceis, mtidiH, subtus palhdioritms, utnnquo gl il*cr- 
nmis, basi kite rotundatis 7-nervns, apice subt runcato-erosis, sum 
circiter 1 cm Into, dcntibus tormina 1 1 bus dust mtibus, brevilms, 
lutis, obtusis, vix 3 mm longis, pcliolo t id 5 5 cm longo, cirrhis 
paucis, glahns, inHoresci nlus subpamculatis, 15 ad 25 cm longis, 
ramie primanis 6 ad 8 cm longis, umsp* rsc adprtsse fcrrugineo- 
pubcscentibus, flonbuH racemoriis, flavidis, t trdc rubris, lungiNsime 
gracihterquo jiedicellatjs, bmcteis elliptic is vel ovatis, 4 ad 5 mm 
longis, obscure pubesccntibus, obtusis \tl ucutis, bracteolis augusti 
oblongis, circiter 3 mm longis, pediocllis usqu< ad 6 cm longis, 
subaequalibus, calycibue clivatis, tubo 2 ad 2 3 cm longo, 1 mm 
diametro, conspeim pubescenti, sulcato-slriato, extrtnutate ovoideo- 
clhpsoideu, urcitcr 4 mm diametro, sepulis glabns \<1 lumonbus 
obscure pubescenti bus, 5 ad 6 mm longis, oblongis, aoutis, pc tails 
obovatis vel oblongo-olnivatis, rotundatis, basi ucutis, 1 0 ad 1 8 cm 
longis, intua glabns, extus plorumquc ad costam nervosque plus 
rainusve pubescentlbua, ovario ntipilato, comprtsso, ad margmem 
ferrugineo-pubescent i 

Sumatra, b>ast C oast, near Ack Sordang, I^ocndoct Concession, 
Koealoe, Bartlett 7600 } May 4, 1927 

A species characterized by its glabrous, peculiarly Lruncate- 
erose leaves, the tips apiwarmg as if a small piece had been bitten 
out, leaving two distinct broad, short terminal teeth, as well as 
by its very slendtr elongated pedicels, clavate bud**, and slender, 
greatly elongated calyx tubes It is allied to Bauktnia bidentata 
Jack of Sumatra and the Malay Peninsula, differing m numerous 
characters, notably m its lax inflorescences, and scattered, very 
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long pediceled flowers The flowers are borne in racemes, which 
are in turn racemosely arranged along terminal or lateral branches, 
which sometimes are provided with a few reduced leaves Bauhxnia 
pyrrhancura Korth , as illustrated by Ivorthals, somewhat resembles 
the present species, but differs notably in its pubescent, acuminate 
or at most very slightly retuse leaves and short stout calyx tubes, 
which about equal the sepals in length 

Bauhinia Rahmatii, sp nov § Phanera (Tab XXI) 

Frutex ut videtur scandens, ramulia, mflorescentiiB et folds 
subtus perspicue molhtcr castaneo-villosis, ramuhs ultimis 2 5 mm 
crassis, folds coriaceis, ngidis, subremformibus, 3 5 ad 6 5 era 
longis, 5 ad 7 5 cm iatis, supra castaneis, glabns, subtus molhter 
villosis, basi distmete cordatis, 11-nervils, apice usque ad } divisis, 
lobis late rotundatis, costa in sinum acutum breviter products, 
petiolo dense castanco-vdloso, 2 a<l 2 3 cm longo, stipuhs late 
ovatis, villosis, ad 7 mra longis, inflorcscenids lateralibus tcrminali- 
busque, simphciter racemosis, pauciflona, densis, usque ad 6 cm 
longis, alabastris cyhndncis vel cylindnco-obovoideis, floribus 
saltern 2 6 cm longis, breviter crasseque pedioellatis, bracteis brae- 
teolisque ext us dense caBtaneo-villosis, intus glabris, bracteis orbicu- 
lari-ovatis, usque ad 9 mm longis, bracteohs binis, quam bracteis 
paulo minonbus, rotundatis, pedioellis crassis, circiter 3 mm longis, 
calycis tubo brovi, circiter 5 mm longo et 6 rum crasso, lobis 5, 
oblongis, conaccis, I 5 cm. longis, 4 mm latis, acutis, ext us dense 
villosis, intus glabns, petalis extus nitide castaneo-villosis, intus 
glabns, elllpticis vel oblongo-obovatis, rotundatis, breviter ungulcu- 
latis, basi obscure biaunculatis, immaturis circiter 2 cm longis, 
stamimbus 5, quorum 3 fertihbuB, 2 stenhbus, filamentis glabris, 
3 fertdibus circiter 13 mm longis, 2 stenhbus circiter 5 mm longis, 
anthens ellipsoideis, 6 mm longis, ovano stipitato, cum stylo crasso 
dense villoso, stigmate 3 mm diametro, ovulis 2, leguminibus 
oblongo-obovatis, basi late acutis, apice obtusis, breviter apicuJ at is, 
circiter 6 cm longis et 3 mm latis, valvis extus nitidis, castaneis 
vel mgris, levitor pubescentibus, glabrescentibus, eeminibus soli- 
tanis, elllpticis, compressis, nigris, 1 8 cm longis 

Sumatra, East Coast, Marbau, Bilah, near Bllah Pertama (Par- 
bamran) and Damoeli, Koealoe, Rakmal St Toroes 161 (type), 1611, 
February and October, 1928 
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A species distinguished by its indumentum and vegetative char¬ 
acters as well as bj its short sutiple, densely flowered racemes, its 
conspicuous bracts nud bracteoles, and its five stamens, of which the 
three longer ones are ftrtilc, the sterile ones are less than half as 
long 


Whltfordiodendron Bumatranum, sp nov 

Frutex alte scandens, in fl orescent 11 s exceptis glaber, ramis 
teretibus, ramulis eirciter 3 mm crassis, folns 15 ad 20 cm longis, 
plerumque 5-foliolatis, foholis subcoriaceis, elhpticis, 6 ad 10 cm 
longis, 3 ad 5 5 cm latis, obtuse acuminatis, basi rotundatia, ncrvia 
primarus utnnque 4 ad 6, petioluhs 5 ad 8 mm longis, pamculis ut 
videtur in axillis supenonbus, circitcr 15 cm longis, multiflons, 
alabastns in ramulis densissime confertis, bracteis rhomboideo- 
obovatis, acuminatis, utnnque pubesccntibus, eirciter 6 mm longis 
et 4 mm latis, deciduis, in inflorescontiis immaturis dense lmbncatis, 
bracteolis binis, supra calycis basin insertis, dociduis, oblanceolatis, 
acuminatis, 6 mm longis, pubesccntibus, flonbus rubro-purpureis, 
eirciter 13 mm longis, calycibus eirciter 5 mm longis latisque, plus 
minuBvc puboscentibua, lobis parvis, vexillan lato, obscure retuso, 
ceteris angustis, acuminatis, pctalis rubro-purpureis, extus pube- 
scentibus, vexillo eirciter 9 mm lato, rotundato, basi late cuneato, 
haud audculato, intus in pnrto media pubescenti, alls anguste 
oblongis, obtusis, 3 mm latis, basi lcvittr macquilateraliter hastatis, 
ovurio biovuluto, pubescenti 

Sumatra, East Coast, Boenoot, Asahan, Yales 1201 (tjpc) 1907, 
January 4, 1925, Goerach Batoe, Asahan, Yates 1907, December 20, 
1926 

The alliance of this species is manifestly with the Bornean 
Adinabolrys mynanthus Dunn, from which it differs in numerous 
details, especially in its smaller leaflets, larger bracts, and distinctly 
larger flowers 

Whitfordia Elmer (1910), the name by which this genus was first 
described, te invalidated by Whitfordia Mumll, an earlier name 
propoeed for a genus of fungi In the same year Mr Elmer pro¬ 
posed the new generic name Whltfordiodendron, and a year later 
Mr Dunn independently redescribed the same group as Adinabo- 
trys Whltfordiodendron Elmer (1910) has clear priority over 
Adln&botrys Dunn (1911), see Dunn in Kew BuU y 193 1911, 363 
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1912 Now that dingnoaea m languages other than Latin published 
before 1932 have been validated by action of thf Fifth International 
Botanical Congress, th< re is no reason why I Imer's earlier name 
should not be accepted The species are 

Whitfordiodendron atropurpureum (Wall ) comb nov 

Pongamia atropurpurea ft nil, PI in Bar 1 70 PI 78 1830, List no 
6010 1832 

\filUttxa atropurpurea Benth , in Miq PI Jungh 249 1862 
Athnaboirys alropurpurrus Dunn, in hew Bull 107 1011 
Burma to the Malay Peninsula Sumatra and Java 

Whitfordiodendron erianthum (Bcnl It ) rnmb nov 

MilltMia erianlha Buith , in Miq PI Jungh 250 1852 
{dinabotryn enanthun Dunn in hew Bull , 194 1911 
Malay Peninsula 

Whitfordiodendron mynanthum (Dunn), comb nov 

Adinuholrgn myruinthun Dunn in Kew Bull 190 1911 
Borneo 

WmTKoRDioDK\i)no\ Nifewt\mi8ii (J J Sm J Morr m Unn (<U\f Publ 
Bot 16 100 1929 

MiUrtha Nieuiccnhuisu J J Sm in Bull Dept Agr Ind \fieri J 17 
1900, Ic Bogor 3 1 U 230 231 1907 
Adinabotryn Nieuwenhmmt Dunn m hew Bull 190 1911 
Borneo 

WHrTFOHDioDfc.M)HoN RCANorNH him ex Dunn, in hew Bull, 304 1912, in «vn 
B httfordia gcandens LJm m Lead Phtltp Bol 2 6S9 1910 
Admabotryn acantlen* Dunn in heu Bull , 304 1912 
Philippines 

0\ALIDACt\F 

Sarcotheca ferruginea, sp nov (fab XXII) 

Frutex vel arbor parva, riunulis, intiorcscenlus ct folus subtus 
perspicue f< rrugineo-pilosis, ramis glabns, ramulis terotibus, cir- 
citer 1 mm crassis, folus oblongo-ovatis vel oblongo-lanceolatw, 
subconaccis, 5 ad 10 cin longis, 1 5 ad 3 5 cm lutw, supra glabns, 
nitidis, palhdis vel brunncis, auhtus fcrrugineis, basi late acutis vel 
rotundatis, baud tnphncrvuy apice diatincle acuminatis, nervis 
pnmanrn utruaque 4 ad 6, distinctly curvato-ascendentibus, rnflo- 
resetntna oxillaribus terminahbusquo, racemoms, 2 ad 3 cm longis, 
dense ferrugineo-pubescentibufl, flonbusignotis, fructibus elhpsoideis 
vel oblongo-ovoideis, usque ad 1 cm longis, glabns vel parcissune 
oonsperse ferrugineo-villoms, sepalis persistentibus ferruginoo-pilosis, 
anguste oblongis, acutis vel leviter acuminatis, circiter 3 mm longis 



New Sumatran Plants 


161 


Sumatra, Fast Coast, Dnmwli, koealoo, Ruhmat Si Tnroes H 70 , 
September 18, 1928, Marbuu, Bilah, ncur Bilah Ptrlama (Par- 
basiran), Rahmat Si Toroe s 197, >S (type), hcbruar\ March, 1928 
This ih apparently the first r( pr< tentative of S urcoihera to b< 
reported from Sumatra It ia chancteriTod by its simple pinnately 
nerved leaves and its conspicuous ferruginous indumentum 


FA P!J OR HI At b \h 

Macaranga Bartlettu, sp nov k Pnchjsternon (Jal> Will) 

Arbor parva, 6 ad 8 in alt i, glabra, rums rimulisque ttntibus, 
laevis, circiter 4 mm crassis folns nlternis, i>eltatis, chart in is vel 
subcoriaccis, tnangulan-ovatis, cireitcr 20 cm longiB, 13 id 15 cm 
latis, haud punctato-glandulosis, basi palmatim 9-nervns, htissimc 
rotundato-t run calls, sursum august at is, apict rostrito icuminatis, 
margine distanter sinuato-dcntato, dcntibus bre vibus, acutw, inter 
se 1 ad 1 5 cm dwtantibus, ncrvis primarus sursum basin pimmtim 
dispoBitis, utnnque circitcr 10, subtus clivalis, pcrspuuis, pcliolo 
circiter 18 cm longo ad vel circiter insertionem eglanduloso, in- 
fructescentus lateralibus, brevibus, pedunculatis, cum prdunculo 
2 5 ad 3 5 cm longo, fructibUH pauus, sessihbus, m partibuH supen- 
onbuR Hubcapitatim confertis, turbinatis, circiter 1 cm diametro, 
glabns, m partibus supenoribus t-5-rostra Us, rostris crassis, plus 
minusve curvatis, obtums, circiter 4 mm longis, deorsum 3 mm 
latis, lumonbus utnnque dense grnmiloso-glandulosis, vetustionbus 
glabrescentibus 

Sumatra, Fast Coast, near Aik bordang, Lot ndoet ( oncession, 
Koealoe, Bartlett 7656 , May 10,1927, m old jungk and second growth 

Altliough the staminatc fiowirs are ns yet unknown, this species 
seems t-o fall in the section Pachysti moil The ka\es arc very 
characteristic, being almost triangular-ovate in outline, tluil is, nar¬ 
rowed upward from the abruptly truneate-rounded bast The pet¬ 
iole is inserted about 3 un from the basil margin 

Mallotus akbokft s Merr va? platyphyllus, var nov 

A typo differt folns inaioribus, oblongo-obovatis, usque ad 30 cm 
longis et 15 cm latis 

Sumatra, Last Coast, Masihi, Asahan, Yates 
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Ihe specimen has staminate flowers, more nearly complete 
material may indicate some other disposition of tins specimen The 
type was described in Umv Calif Publ Boi ,15 159 1929 

AQUIFOLIACEAE 

Hex apiculata, sp nov § Euilox, Paltoria, 
Vacciniifohae (lab XXIV) 

Frutcx 1 ad 2 m situs, ramis glabris, ramuhs angulatis, puberulm, 
circiter 1 mm crassis, folns numerosis, parvis, confertis, coriacus, 
elhpticia vel oblongo-elhpticis, 1 ad 1 5 cm longis, 5 ad 8 mm lutis, 
nitidis, supra ohvaccis, subtus palhdioribus haud punctatis, basi 
acutis, apice rotundatis, plerumquo retusis et breviter crasse apicu- 
latis, margme rategro vel luxta apicem rarissime 1- vel 2-serrato, 
costa supra leviter impressa, subtus elevata, nervis laterahbus obso¬ 
lete, petiole puberulo, 1 ad 2 mm longo, stipulis subulatis, 1 5 mm 
longis, flonbus axillaribus, sohtarns, 4-mens, pedicelhs puborulis, 
usque ad 4 mm longis, bibracteolatis, bractcohs hneari-lanceolatls, 
ucummatis, 0 8 mm longis, calycibus 2 mm diametro, lobis 4, bre- 
vibus, rotundatis, corollae lobis 4 elhptico-ovatis, rotundatis, 2 mm 
longis, ovano 4-looulan, fructibus ovoideis, rostrato-umbonatis, cir¬ 
citer 4 mm longis, pyrems plerumque 3 

Sumatra, Tapianoeh, summit of Dolok Soeroengan, Habinsaran, 
Bartlett 801G , May 18, 1927 

The specimen was first referred to Ilex Havtlandu Locsen of the 
section Thyrsopnnus, Racemosae, but on more critical study it 
seems clearly to belong in the alliance with Ilex Hanceana Maxim , 
and of the species placed here is apparently most closely allied to 
Ilex Walkenx Wight & Gardn of Ceylon The stout short apiculus 
is really the prolongation of the midrib into the always notched 
apices of the leaves 

Ilex Bartlettii, sp nov $ Euilex, Aquifolium (Insignes?) 

Arbor glabra, ram is cons perse lenticellatis, purpureo-brunneis, 
ramulis circiter 1 5 mm crassj*, fohis conaceis, supra pallide oliva- 
oeis, nitidis, subtus paulo paliidionbus, oblongo-ovatis vei elliptico- 
ovatis, acuminatis, basi latissime acutis vel rotundatis, margme 
distinote apiculato-serrato, dentibui 1 ad 1 5 ram longis, incurvatia, 
costa et nervis et reticulis primariia supra impressis, subtus perspicue 



New Sumatran Plants 


163 


elevatis, nervis pnmanis utnnque circiter 9, arcuato-anastomoean- 
tibus, petiolo 1 5 ad 2 cm longo, fructibus axillanbus, solitams, 
depresso-globosis, glabns, 5 ad 6 mm diumetro, statu in sicco ru- 
gosis, umbonatis, pyrenis 7 vel 8, sepahs persistcntibuB triangulan- 
ovatis, acutis vel obtusis, 1 ad 1 4 mm longis, margme breviter 
cilia to-pubescenti 

Sumatra, Fast Coast, D&Cng Si Bajuk, Karoland, Bartlett 6504, 
January 28, 1927 

In the absence of complete material I cannot place this species 
other than as possibly belonging in the subsection Insignes, but it 
is to be noted that all species in this alliance are supposed to have 
4-meroua flowers, whereas the present species has 7-mcrous ones 
Ilex Bartletlxx is characterized by its peculiarly toothed leaves, the 
teeth acuminate and incurved, and by its prominent nerves and 
retioulations, which are impressed above and elevated beneath 

Hex grtndifolia, sp nov § Byroma (Tab XXV) 

Arbor glabra, ramis teretibus, ienticellatis, cum ramulia ultimis 
in statu sicco at ns vel atro-brunneis, ramulis clrciter 2 mm crassis, 
folds oblongis, conaceis vel lumonbus subraembranaceis, 16 ad 25 
cm longis, 6 ad 8 cm latis, nitidis, paihde olivaceis vel bnmneis, 
subtus pallid ion bus, integns, basi late rotundatis, apice ut vidotur 
acuminatis, nervis pnmanis utrinque 10 ad 13, supra haud perspi- 
cuis, subtus elevatis, curvatis, arcuato-anastomosantibus, reticulis 
pnmanis laxis, distinctis, elevatis, petiolo crasso, 1 ad 2 cm longo, 
cymis plerumque in axilbs defoliatis, pedunculatis, multiflons, 3 ad 
5 cm longis, laxis, pedunculo usque ad 3 5 cm longo, pedioelhs 
1 5 ad 2 5 mm longis, flonbus parvis, sepalis 5, tnangulan-ovatls, 
subacutis, clrciter 1 mm longis, margme levitor ciliato, fructibus 
depresso-globoeis, umbonatis, circiter 3 mm diaraetro, 14-Iocellatis 

Sumatra, East Coast, Asahan, Adian Bolon, along the Toba 
trail north of the Asahan River, between Adian Langge and Si 
Martoloe, Bartlett 7395, April 21-25, 1927, Senboe Dolok, Sime- 
loengoen, Yates 1584, Tapianoeh, Porsea to Toetoepan, Yates 2301 
(type), February 4, 1927 

A species characterised by its large leaves and many-celled 
fruits belonging m the group with Ilex qjmosa Blume and probably, 
among the desenbed species, most cloeely allied to Ilex macrophyUa 
Wall 
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CFLASTRACEAE 

Microtropis sumatrana, sp nov (Tab XXVI) 

Arbor glabra, minis teretibun, rumulis plus nunusve compressis, 
2 mm diamctro, folus chartaceis, palhdis, nitidis, ellipticis vol 
oblongo-cllipticis, 17 ad 25 cm longis, 8 ad 19 cm latis, breviter 
nbruptequc ucuminatia, basi uiutm vcl Into ncutis, nervm pnmams 
utnnque circitcr 9, distantibus, luxe arcuuto-anastomosantibus, 
gracihbus, subtus elevatis, petiolo 1 ftd 2 cm longo, stipuhs ngidis, 
linean-oblongis, ciroiter 7 cm longis, cymis broviter pedunculatis, 
uxillanbus, 2 ad 2 5 t m longis bractois bracteohsque ovatis, ob- 
tueis 1 ad 1 5 mm longis, sepalis persistent lbus, orbiculari-ovalis, 
rotundatis, eirulor 1 2 mm hit is, fr ucti bus mmoribus rost rails, ma- 
tuna elhpsoideis, 1 ud 1 2 cm longis, breviter apiculatis 

Sumatra, East Coast, Mnrbau, Bilah, near Bilah Pertama (Par- 
baairan), Rahmat Si Toroea 214 (type), 276, February March, 1928 
A specios characterized by its large, abruptly rostrato-acummnte 
leaves and its ellipsoid apiculnte fruits Ihe generic descriptions 
generally call for oxstipulate leaves, in tho terminal pair of leaves 
in most or all species tho stipules are usually evident 

1CACINA C EA E 

Gomphandra subrostrata, sp nov (Tab XXVII) 

Frutex vol arbor parva, rarnm terotibus, glabns, ramulis 1 5 mm 
crassis, dense breviter fulvo-pubescentibus, folus oblongis, clmrtaceU, 
fragilibus, siccitate ohvaceis vel atns, subtus paulo pallidioribus, 
15 ad 25 era longis, 4 5 ad 8 5 cm latis, supra glabns vel mmoribus 
ad costam nervosque breviter pubeacentibus, subtus ad costam ner- 
vosque breviter subferrugineo-pubescenfcibus, basi late acutis vel 
subrotundatis, apioe longe tenuiterque acuminatis, nervis prunanis 
utnnque ciroiter 8, ascendentlbus, perepicuis, costa supra nnpressa, 
subtus elevata, petiolo 5 ad 8 mm longo, glabro, mmore pubes- 
centi, uaflorescentiis axillanbus, brevibus, breviter pubescentibus, 
pauciflons, sub fructu vix 5 mm longia, fructibus glabris, oblongo- 
ovoideis, breviter crasse rostratis, 10 ad 12 min longis 

Sumatra, East Coast, Damoeli, Koealoe, Rahmat St Toroes 1828, 
September 13*14, 1928 (type), Marbau, Bilah, near Bilah Pertama 
(Parbasiran), Rahmat Si Toroea 262, February-March, 1928 
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A specirs characterised by its rclalivi ly large, prominently 
nerved, Htrongly acuminate loaves, the charm (eristic dense short 
indumentum on the younger parts, its \cry short few-flowered axil¬ 
lary inflorescences, and its distinctly but shortly rostrate fruits 

Gomphandra Yatesii, sp nov (Tab WVIII) 

Irutex vel arbor parva, ramuhs nmioribus inflart scentusquo 
exceptis glabcr, ramis teretibus, ramuhs ultimis circitt r 1 mm 
crassis, brcviter conspors< pubesctnlibus, folns oblongis \el oblongo- 
ellipticis, ohartaceis vel submembrunact is, olrvnceis, supra glubns, 
aubtus paulo pallidioribus, glabns vtl lunionbus ad coslam obscure 
breviter pubcscentibus, basi late auitis, norvis primarns utnnquc 
circitcr 8, aubtus clcvatis, distmetis, arcuato-anastomosnntibus, 
reticuha obacuna, laxis, petiolo b ad 12 mm longo, glabro mflo- 
rescentua sohtanis, in axtllis supc nonbus, cymosis, rnultiflons, 
longe graciliter pedunculatia, pcdunculo usque ad 7 un longo, ramis 
primanis circiter 4, patuhs, subumbellatnn diKjJositiH, 1 ad 2 5 cm 
longis, plcrumque tnchotomis, brcviter pubescentibus, flonbus 5- 
mens, circiter 3 mm longis, in ramulis ultnms plus nunusve um- 
bellatim confertis, subsessihbus vel breviter ptdicellatis, pedicelha 
vix 1 mm longis, dense breviter pubcscentibus, culyubua glabns, 
circiter 1 mm dinmetro, truncatis vel olwcurissime dcnticulatis, 
pet alia 5, oblongis, acutis, 2 5 mm longis et 1 mm latis, glabns, 
staminibus 5, circikr 2 4 mm longis, filamentis deorsum glubns, 
infra anthems perapicue albido-barVmtis, pihs debihbus, 1 ad 1 5 mm 
longis, ovano glabro 

Sumatra, East Coast, Bandar Poeloeh and Masihi, Asahun, 
Yale# 22^8 , 2887 (typo), February and August, 1927 

A species in its slender elongated peduncles and in other characters 
approaching Gomphandra graaha King of the Malay Peninsula, but 
with smaller, more numerously nerved leaves and broader inflores¬ 
cences, the filament hairs not at all bulbous but somewhat enspate 

lodes Yatesii, up nov 

Frutex scandens, conspersc breviter pubcsccns, nimis teretibus, 
glabris vel obBcurc pubescentibus, circiter 2 mm crassis, mtemodus 
elongatis, usque ad 14 cm longis, fohis elliptico-ovatis, chartacois, 
vindibus, 7 ad 12 cm longis, 3 ad 6 cm lat is, basi rotundatis, apice 
distlnote acutisaune acunnnatis, supra glabns, vel ad costam brevi- 
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ter pubeacentibus, minute denseque nec prof unde subfoveolatis, o pa¬ 
ds vel submtidis, subtus persplcue reticulatis, nervis roticulisque 
elevatis, disperse breviterque pubeacentibus, nervis primariis utrinque 
circiter 5, elevatis, perspicuis, curvato-anastomosantibus, secundariis 
subaequaliter perspicuis, petiolo 5 ad 12 mm longo, breviter pube¬ 
scent i, cirrhis usque ad 16 cm longis, disperse pubeacentibus, mflo- 
resoentiis longe (ca 8 cm) pedunculate, paucifloris, axillaribus, 
partibus lunionbus distinctc breviter subferruginoo-pubescentibus, 
2 ad 4 cm diametro, alabastns lunionbus globosis, scpalis petalisque 
4, immaturis extus pubescenti bus, fructibus oblongis, dense breviter 
ferrugineo-pubescentibus, 2 6 ad 3 crn longis, circiter 1 6 cm latis, 
sursum obscure compressis, deorsum mflatia, lateraliter obscure bica- 
rinatis, grosse sulcato-reticulatis, obtusis, basi abrupte late rotundatis 

Sumatra, East Coast, Bandar Poeloeh, Asahan, Yates t8J$ (type), 
1691, March and May, 1926 

These specimens were originally referred to lodes reticulata 
King, of the Malay Peninsula, to which it is manifestly allied in its 
4-merous flowers It seems, however, not to be the same as King's 
species, lacking the broad lines of tomentum on the stems, the upper 
surface of the leaves not reticulate, the lower not with long soft 
hairs but with scattered, short, rather stiff ones, and differs further 
in its few-flowered small cymes, and in its fruits being broadly and 
abruptly rounded at the base, not narrowed below 

lodes floribunda, sp nov (Tab XXIX) 

Frutex scandens, partibus lunionbus et foliis et mflorescentiis 
molliter subferrugineo-pubescentibus, ramis teretibus, circiter 3 mm 
crassis, obscure sulcatis, breviseime pubesoontibus glabrescentibus, 
ramulis ultimis 2 mm crnseis, haud sulcatis, dense molliter pubcscen- 
tibus, foliis chartaceis vel eubconaceis, elliptioo-ovatis, pallide 
ohvaceis, 7 ad 14 cm longis, 4 ad 7 cm latis, basi rotundatis, apice 
acutis vel breviter acute acuminatls, supra glabris vel ad costam 
pubeacentibus, subtus subdense molliter pilosis, nervis primariis 
utrinque circiter 6, curvato-ascendentibus, anaatomoeantibus, sufe¬ 
tus perspicuis, elevatis, reticulis distinctis, petiolo 1 ad 2 cm longo, 
dense pubescenti, cirrhis usque ad 16 cm longis, dense ferruginoo- 
pubescentibus, infloresoentiis temiinalibua usque ad 50 cm longis, 
myrianthis, ramis pnmariis usque ad 20 cm longis, dense molliter 
pallide ferrugineo-pubescenti bus, flonbus in ramulis ultimis plus 
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rnmuHve confertia, sesailibus vel brevmsmie pedicellalis, floribus d” 
5-meris, circiter 2 6 mm longis, eilmtis, culycibus stella tis, 1 5 mm 
diametro, cihatis, 5-lobatis, lobis Ifmcoolatis, acununntis, 0 5 mm 
longis, corollue tubo brcvi, lobis lanceolfttm, tenuiter acuminatis, 
cihatis, 2 2 mm longis anthoris 0 7 mm longis, floribus 9 fructi- 
busque ignotis 

Sumatra, East Coast, Silo Munidja, Asahun, in the vicinity of 
laloon Djonng, Rahmat Si Toioes 77, December, 1927 

A species well characterized by its unusually large terminal, 
very many flowered inflorescences, its elongated primary inflores¬ 
cence branches, its sessile or eubaessile flowers more or lose crowded 
toward the tips of the ultimate hranchlets, and its lanceolate, slen¬ 
derly acuminate petals Its alliance is with lodes ovalis Blume 

\ IT ACE A E 

Pterisanthes heterotricha, sp nov (Tab XXX) 

Frutex scandene, ramie gmcilibus, dense cinnumomeo-aranoosis 
atque pilos longos simplices palhdos fercntibus, ramulis circiter 
1 mm crassis, folus 3-foholatis, petiolis et petiolulis et foliolis 
subtus cmnamomco-araneo8is atque ad costain nervosque pilos 
longos palhdos simp hoes ferenlibus, supra oiivaceo-vindibus, con- 
sperse palhde cihatis, costa cinnamoineo-araneosa, petiolo 6 ad 9 cm 
longo, petiolulis 1 ad 2 5 cm longis, foliolis membranacus, perspicue 
acuminatis, 11 ad 15 cm longis, 3 ad 5 cm latis, mediums aequi- 
lateralibus, basi acutis, laterahbus perspicue maequilaterahbus, basi 
extus late rotundatis, intus acutis, margine distantcr serrulate vel 
eerrulato-dentato, nerviB pnmariis utrinque 8 ad 10, gracihbus, 
dlstinctis, subaacendentibus, receptaculis flonfons tenuiter pedun¬ 
culate, plams, circiter 5 cm longis et 2 cm latis, obtusis, basi valde 
inaequilateralibus, ad coatam et marginern cinnamomeo-araneosis 
cetoroqum glabris, floribus immoreis circiter 1 mm diametro, mar- 
ginalibus paucis, pedicellatis, pedicellis cinnamomeo-araneosis, cir¬ 
citer 8 mm longis, pedunculo cmnamomeo-araneoso, circiter 4 cm 
longo 

Sumatra, East Coast, near Aek Sordang, Loendoet Concession, 
Koealoe, Bartlett 7597 , May 3, 1927 

A species in the group with Pterxeanihee cissoidee Blume, strongly 
characterised by its indumentum, which consists of weak, easily 



168 


Elmer D Merrill 


rubbcd-off cobwebby cinnamomeous hairs and scattered pale sunplo 
once, the latter being conspicuous on the upper surfaces of the 
leaflets, beneath on the midribs and lateral nerves, and on the peti¬ 
oles, petiolules, and branchlets 

ELAEOCiRPUEAE 

EUeocarpus stenophyllus, sp nov fc T ut laeocarpUK 

Arbor mogna partibuH nimonbus liiflorescentnsque exceptis 
glabra, ramis tmtibus, glabns, tugris, lenticellatis, ramuhs ultimis 
circiter 1 mm erassis, minute puboruha, folns lanceolatis vel anguste 
lanceolatis, chartaceis vel subeonaceis, fragihbus, 4 ad 9 cm longis, 
8 ad 15 mm latis, Unuiter acuimnatis, basi cuneatis, margine 
obscure crenato-denlato, iumoribuR obscure conspcrae pilosis gla- 
breecentibus, supra statu siccato mgris, nitidis, costa saepe albido- 
pilosa, subtus pallidionbuH, brunneis, consjierse atro-glandulosis, 
nervis pnmanis utnnqm 5 ud 7, gracdibus, obscuns, ascendentibus, 
petiolo 6 ad 10 mm longo, obscure pubescenti, racemis paucis, 
axillanbuH, gracihbus, pauciflons, 4 Hd 6 cm longis, cinereo-pube- 
soentibus, floribus parvis, pedicelhs circiter 3 mm longis, sepalis ob- 
longo-lanceolatis, aoufis, extus pul>escentibu8, 3 mm longis, 1 2 mm 
latis, petalis quam sepalis paulo longioribus, glabns, usque ad me¬ 
dium lacinatis, launiis circiter 25, filifornubus, staminibus circiter 
20, anthem oblongis, obtusn, 1 5 mm longis, minute seaberulis, 
celluhs longioribus ol>scurc brcviter burbalis, filamentis 0 5 mm 
longis, ovano 3-loculan, pubescent i, stylis 1 5 mm longis, glabns, 
glanduhs 5, pubescentibus, 0 5 mm dlametro 

Sumatra, Last Coast, near the Aek Kanopan, Loendoet Conces¬ 
sion, Koealoe, Bartlett 7022, March 21, 1927 

A species characterized by its narrow Salix-liko leaves, small 
flowers, and entirely glabrous petals It seems to resemble Elaeo- 
carpus salictfohus King, of the Malay Peninsula, but that species 
has petals with but about 8 fimbnae which are pubescent inside 

STERCULIACEAE 

Sterculia cauliflora, sp nov § Eustcrcuha 

Frutcx simplex 2 ad 3 m alt us, caulibus circiter 5 cm diamotro 
foliis permagnis, oblongo-ellipticis vel late oblongo-oblanccolatia 
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60 ad 66 cm longis, 20 ad 30 cm latis, chartacew, viridibuH, subtus 
paulo palhdioribus, supra glabns, subtus parce slellato-pubesccntibuB, 
inter reticula* dense gnEHo-puborulis, apice longc acuminatis, basi 
rotundatis, 6 ad 8 un Intis, lcviter peltUis vel anguste oordatis, 
nervis primarns utrinque 12 nd 17, porspicuis, circiter ad murginem 
arcuato-anastomosantibuR, costa subtus valde elevata, pttiolo 15 
ad 26 cm longo, mflorescentus cuuhnis, mccmosis, 10 ad H cm 
longis, in ramulis vel lubercuhs brevibus laterahbus fasuculatis, 
dense breviter stellato-pubescentibus, indumenta ferrugineo vel cos- 
taneo, flonbus ulbidis vel rubescentibus, saltern 16 mm longis, ex- 
tus dense breviter stellato-pubescentibus, intus perspieue disperse 
cilmto-hirsutis, tubo lato, circiter 3 ad 4 mm longo, lobis angustc 
lanccolatis, arcuatis, cohaerentibus, circiter 15 mm longis, dtorsum 
2 5 mm latis, intus conapersc albido-hirsutis, stamimbus vel stumino- 
dns 10, sessilibufl vel subwessthbus, ovano dense ferrugineo-hirsuto, 
stylis recurvatis, 3 mm longis, perspieue hirsutis, floribus cT atque 
9 simillimis, antherfs 10, in capituhs globosis dispositis, androphoro 
glabro, vix 1 mm longo, follicuhs plerumque 5, oblongo-lanceolatis, 
sessilibus vel brevissinu ptdicellatis, 10 ad 15 cm longis, perspieue 
acurrunatis, pericarpio cormceo, intus glabro, extus dense breviseimc 
ferruginco-puberulo, senumbus circiter 10, elhpsoideis, glabns, m- 
gns, circiter 1 5 cm longis, pedunculo crasso 

Sumatra, East (oast, BSrostagi, Karoland, } ales H5o (type), 
1964 , the former in flower, Apnl 5, 1925, the latter in fruit, March 31, 
1926, in forests, altitude about 1500 m 

A species strongly characterised by Its long petioles, very large 
leaves, and cauline inflorescences Slermha megutophylla Ridl 
from Sungei Kumbang is a large tree with broadly subcordato peltate 
leaves up to 45 cm long and 20 cm wide, with paniculate inflo¬ 
rescences 26 cm long, and except in leaf siao does not appear to 
resemble the present species 

Sterculia paten tinervia, sp nov § Eustercuha (Tab XXXI) 

Ut videtur frutex parvus, ramulis lumonbus et petiohs et m- 
florescentiis exceptis glaber, ramis teretibus, brunneis, rugoais, 
glabris, ramulis u! turns rugosis, circiter 3 mm crass is, dense rufo- 
pubescentibus, pihs brevibus, stcllatis, foliis chartaceis, mtegns, 
oblongis, glabns, 16 ad 28 cm longis, 4 5 ad 8 cm latis, pallide oli- 
vaceis, utrinque concolonbus nitidisque, basi obtusia vel late acutis, 
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a pice perspicue obtuseque noummatis, acumimbus 1 ad 15 cm 
longis, nervis pnmanis utnnque circiter 19, patulis, difitinotis, ar- 
cuato-anastomosantibus, costa utrinque elovata, petiolo 1 5 ad 0 cm 
longo, consperse stcllato-pubescenti, glabrescenti, stipuhs lanoeo- 
latis, acuminatis, pubescentibus, caducia, usque ad 4 mm longis, 
infloresoentns laterabbus, solitanis, anguste pamculatis, usque ad 
18 cm longis et 5 cm latis, dense stoilato-pubescontibuH, pilis sub- 
ferruginels, brevibus, ramis pnmanis gracilthus, distantibus, patuhs, 
usque ad 2 5 cm longis, flonbus cP 8 ad 9 mm longis, pediccllis 
gracilibus, circiter 3 mm longis, calycis tubo cuneato, circiter 3 mm 
longo et 4 mm lato, leviter pubescenti, lobis 5, hnean-lanceolatis, 
8 mm longis, arcuatis, oohaerentibus, cihato-hirsutis, androphoro 
glabro, circiter 1 mm longo, capitulis globoais, 1 ram diametro, 
anthens 10, flonbus fructibusque ignotis 

Sumatra, East Coast, Marbau, Bilah, near Bilah Pertama (Par- 
basiran), Rahmat Si Toroes Sl£ t Febmary-Marth, 1928 

A species characterised by its oblong, glabrous, shining, many- 
nerved leaves, the nerves conspicuous, spreading, its diverse petioles 
varying In length from 1 5 to 6 cm , and by its narrow, lateral parades 

Sterculia urophylla, sp nov § Eusterculia (Tab XXXII) 

Frutex vel arbor parva, ramis tcretibus, glabns, gracilibus, 
pallidis, ramulis circiter 1 mm crassis, rubro-brunneis, mraoribus 
plus minusve hirsutis, folds lanceolatis vel oblongodanceolatis, 
integris, chartaoeis vel membranaceis, 7 ad 13 cm longis, 2 ad 3 5 cm 
latis, gracditer petlolatis, basi obtuma vel late aoutis, apice tonui- 
ter longissime caudato-acuminatis, acuminibus plerumque falcatis, 
supra glabns, pallide viridibus vel brunnciB, subtus praesertim ad 
costam nervosque consperse stcllato-pubcscentibus, nervis pnraariis 
utrinque 6, gracllibus, distinctis, curvato-asoondentibus, arcuato- 
anastomosantibus, petiolo 1 ad 2 5 era longo, plus minusve stell&to- 
hirsuto, stipulia caducis, linean-ianceolatis, hirsutis, cirdter 2 mm 
longis, Inflorescentils laxts, ut videtur pendulis, racemosis vel de- 
pauperato-paniculatis, usque ad 15 cm longis, gracilibus, con- 
sperse subferrugineo-hirsutis, pedioellis gracilibus, hirsutis, usque ad 
1 5 cm longis, floribua d" circiter 2 cm longis, tubo cylindricn, 
10 mm longo, extus consperse hirsuto, drciter 2 mm diametro, 
lobis 5, arcuatis, baud oohaerentibus, linean-ianceolatis, 10 mm 
longis, basi 2 mm latis, dliato-hirsutls, pills albidis, rigidis, margine 
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revoluto, androphoro glabro, vix 1 mm longo, capituhs globosiB, 
1mm diametro, anthens ciroiter 8, flonbus $ fructibusque ignotis 
Sumatra, East Coast, near Marbau, Bilah, Bilah Pertama (Par- 
basiran), Rahmat Si Toroes 280, 308 (type), February-March, 1928, 
Bandar Poeloeh, Asahan, Yales 2142 

A species strikingly similar to Sterculta gracilis Korth of Borneo, 
and S gracdxouUs Koord k Val of Sumatra, differing from the 
former in the indumentum and in its more numerously nerved 
leaves, and from the latter m the same characters and, further, in 
its greatly elongated calyx tubes and long and slenderly pediceled 
flowers 


VI GLACEAE 

Rinorea floribunda (King), comb nov 

AUodexa floribunda Kang iu Joum At Soc Bengal, 58 (2) 406 1889 (Mater 
FL Malay Benin, 1 60 1880), Brtlhl and King in Ann Bot Oard 
Calcutta, 6(2) 126, PI 143B 1896, Ridl, FI Malay Penxn 1 132 1922 

Sumatra, East Coast, Asahan, latex, 1338 Malay Peninsula 

The original description was baaed in part on specimens from 
Perak, in part on Forbes 1719 and Beccart 683, from Sumatra 

Rinorea Hamelii, Bp nov § Prostheala 

Arbor parva, partibus lumoribus mflorcsocnthsque parcissime 
eonsperse breviter pubescent!bus exceptis glabra, ranus teretibus, 
pallidis, raraulis lumoribus eulcatis, circiter 1 mm crassis, plerumque 
olivaceis, folds oblongis, 4 ad 8 cm latis, supra olivaoeo-viridibus, 
nitidis, subtus palhdis, utrinquo glabns vel iumoribus subtus obscure 
pubescentibus, integns vel distanter obscure apiculato-serrulatis, 
utrinque subaequ&liter angustatis, basi late acutis, paulo inaequi- 
laterahbus, apioe distincte acummatis, nervifl primanis utrinque 13 
ad 15, subtus perspicuia, elevatis, curvato-anastomo&antibus, reticulia 
primaries subparallelis, stipulis deciduis, Imean-lanceolatis, acumi- 
natis, 4 mm longis, petiole 1 ad 1 5 cm longo, infloresoentiis axil- 
lari bus, depauperato-cymosis, pauciflons, rhachibus vix 3 mm 
longis, leviter pubescentibus, pedlcellis 5 ad 10 mm longis, sepahs 
orbiculan-ovatis, ooncavis, extus parcissime breviter pubescentibus, 
rotundatis, 4 mm longis, subcoriaceis, interioribus paulo tenuion- 
bus, petalis membra naoe is, glabris, oblongo-ovatU vel oblongo- 
eUiptida, obtusia, 5 ad 5 5 mm longis, 2 5 ad 3 mm latis, filamentis 
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glabris, partibus hberis latis, 0 5 nun iongm, anlhcns 2 mm longis, 
ccllulia apiculatis, extremitatibuH oblongis, acutis, 0 5 mm longis, 
appendicibus membranaccis, orbiculan-ovatis, rotundatis, 1 mm 
diametro, ovano oblongo-ovoideo, le viler ciliato-pubeBcenti, styhs 
glabns, 2 5 mm longis 

Sumatra, Last ( oast, Si Iwnggir, 9 kilometers from Damoeli, 
Koealoc, Rahmat Si Toroei 1/+1t (tjpe), September 20, 1928, be¬ 
tween Bangocn Dolok and Uolok Maradja, Asahan, Rahmat Si 
Toroea 1208, September 2, 1928, Bandar Poeloth, Asahan, Fa/e« 
1745 

A species apparently ullitd to Rinorea Kumtlenana (King) 
laub, but with distinctly ilifTcrent inflorescences which are depau- 
perate-cymosc, the non-fast iculalc flowers, furthermore, differing in 
numerous details 

Rinorea sumatrana, sp nov § Pentaloba 

Arbor parva, mfloresc* ntns parce pubescentibus exceptis glabra, 
ramis ramulisque teretibus, ramuhs circiter 2 mm craseis, folns 
oblongis, chartaceis vel subconaceis, 15 ad 25 cm longis, 6 ad 8 cm 
latis, utnnque subaequahter angustatia, basi acutis, apice acuminatis, 
supra palhde vindibus, subtus paulo pallidionbus, margine integro 
vcl obscure crenulato-serrato, dentibus glandulosis, nervis pnmarus 
utnnque circiter 12, subascendentlbus, supra lmproasis, subtus elc- 
vatis, pcrspicuis, arcuato-anastomosantibus, rcticulis pnmariis 
gracihbus, subparallelis, petiolo 6 ad 11 mm lougo, stipulis caducis, 
lanceolatis, acuminatis, ext us plus imnusve puliescentibus 7 mm 
longis, cymis axdlaribus, solitariis, breviter pedunculatis, plus 
minusvt consperse emereo-pubescent!bus, 1 5 ad 2 cm longis, 
inultiflons, bractcis bracteohsque tnangulan-ovatis, ucutis, extus 
cinereo-pubcsccntibus, 2 nun longis, pedicellis circiter 2 min longis, 
sepalis orbiculari-ova tie, concavis, 3 ad 3 5 mm longis, rotundatis, 
extus consperse adpresse breviter pubescentibus, oblongo-ellipticis, 
obtusis, extus in partibus mediants breviter adpresse pubescentibus, 
4 mm longis, 2 mm latis, fflamcntis glabris, 1 5 mm longis, an- 
thens 1 mm longis, cciiulis obtusis, appendicibus membranaoeis, 
rotundatis, 0 5 mm diametro, ovano glabro, stylis 2 mm longis, 
capsulis oblongo-elhpeoideis, 3 cm longis, glabris, rotundato-trian- 
gulatis, brevissime apiculatis 

Sumatra, East Coast, Bandar Poeloeh, Asahan, Yates 1640 
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(type), Mnrbau, Bilah, near Bilah Portama (Parbusiran) Rakrnat 
Si Toroes SS9, February March, 1928 

A species rtsembling Rinorea condensa (King), comb nov 
(Alsodeia rotulema lung, m Journ As *Sor Bengal , 58 (2) 405 
1889, Brtlhl and King in Ami Bot (lard (nliutla, 5(2) 126, PI 
145 1896) of th< Malay Peninsula, but with \cry much larger, dif¬ 
ferently shaped fruits 

Rinorea Yatesii, sp nov § Penlaloba 

Frutex vel arbor parva, ramuhs (t pitmlis u inflort went ns 
breviter conspersc pubescentibus txeeplm glibri, ramulm plus 
minuave compressm vel sulcatm, eirciter 1 mm diamelro fohm 
mt mbranaceis, lute oblongo-oblanceolutis, olivactm, nitidis, subtus 
paulo pallidionbuH, glabns vel uinionbus subtus ad coslam nervosquo 
parce pubescentibus, 14 ad 18 cm longm, 4 ad 7 cm latm, ipico 
perspicue subabrupte ttcummatis, basi cuncatm, murgme serrato- 
dentuto, dentibus lncurvoupiculatm, ncrvrn pnmarns utnnque cir- 
citer 8, perspicum, curvatm, arcuato-anastomosnntibus, reticulis laxm, 
baud parallelis, petiolo 1 ad 1 1 cm longo, breviter emerto-pubc- 
scenti, inflorescentiis axillaribus, pauuflons, mferioribus racemosm, 
sohtanis v< 1 binm, rhaclubus usque ad 5 mm longm, cicntncibus 
multrn confcrtis perspioum mstructis, flonbus seriatim deudum, 
superionbus fasciculatm, pedicelhs glabrm vel parcissime pube- 
soentibus, eirciter 3 mm longm, bracteohs nunutia orbtculari-ovatm, 
rotundatm, leviter pubescentibus, vix 1 mm longm, sepalis concnvm, 
subconaceis, extus parcissime cons perse puliescentibim, late ovatm, 
acutis vel obtusm, 2 8 mm longm, petalm oblongo-ovatm, obtusm, 
glabns vel nmrgine minute ciliato, 3 mm longm, filamentm oon- 
lunctis glabrm, an therm scssihbus vel suhsemlibus, oblongo-ovatm, 
2 mm longm, oellulis 1 2 mm longm, obtusm, appcndicibus mcm- 
branacem, ovatm, pcrapicue acuminatm 1 5 mm longm ovano hir¬ 
sute, stylis fusiforimbus, glabns, 2 rnm longie 

Sumatra, East Coast, Goerach Batoe, Asahan, } ates lt>27 } 
June 21, 1926 

A species characterized by its thin, shining leaves and its few- 
flowered axillary inflorescences, which are at first stnctly fasciculate, 
but the rachis, which is supplied with numerous crowded, conspicu¬ 
ous pedicel scars, ultimately extending to at least 5 mm in length, 
the flowers falling senally, so that each rachrn bears but one or few 
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flowers at any one time It seems to be allied to Rinorea Wrayx 
(King) Taub of the Malay Peninsula 

FLACOURTIACKAE 
Casearia multipunctata, sp nov 

Frutex vel arbor parva, ramis vetustionbus glabns, iunionbus 
pubescentibus, ramulis ultimis circiter 1 mm crassis, breviter sor- 
dide viliosis, folus merabranaceis vel chartacecs, oblongis vel oblongo 
ellipticiB, 0 ad 10 cm longis, 2 5 ad 4 cm Iatis, utrmque subaequabter 
angustatis, apicc acutis vel breviter acumimitis, basi acutis, vix 
inaequilateralibus, supra ohvaceo-brunneis, glabns, multipunctatis, 
glandulis rotundatis elongatisque lnternnxtis, margine dcorsum mte- 
gro sursum minute distanter denticulato, norvis primams utrmque 
4 ad 7, curvato-ascendentibus, arcuato-anastomosantibus, subtus elo- 
vatis, perspiculs, petiolo breviter villoso, 4 ad 7 mm longo, fruc- 
tibus axillanbus, sohtania vel fasciculatis, pedicelhs circiter 7 nun 
longis, sursum paulo incrassatis, leviter pubesoentibus, sepal is per- 
sistentibus oblongo-ovatis, obtusis, extus consperse pubescentibus, 
circiter 1 5 mm longis, fructibus ellipsoideis, glabns, circiter 7 mm 
longis 

Sumatra, East Coast, Goeracli Batoo, Asahan, Yale* 130% t 
February 1, 1026 

A species allied to Caeearta Lobbxana Turc* and C veluixna 
Blume, differing from the former particularly in Its serrulate, not 
entire, leaves and its ellipsoid, not subglobose, fruits, and from the 
latter m its equilateral leaves, Blume's species having leaves with 
their bases acute on one side and rounded to cordate on the other 
aide 

Hydnocarpu* Yaiem Merr , PhtUp Joum Set , 

20 402-403 1026 

Arbor, partibus iunioribus infiorescentiisque plus minusve bre¬ 
viter subferrugineo-pubescentlbus, ramis teretibus, glabris, ramulis 
ultimis 1 ad 1 5 mm crassis, breviter pubesoentibus, foliia sub- 
ooriaceis, oblongis, integris, 7 ad 17 cm longis, 3 ad 7 cm latia, 
rectis vel supenonbus plus minusve falcatis, subabrupte perspicueque 
aouminatis, basi late acutis, distinote inaequilateralibus, nervis 
primariis utxinque 7 ad 0, curvato-ascendentibus, anastomosantibus, 
subtus elevatis, perspiculs, reticulis primariis gracllibus, subparal- 
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lelis, lumonbus subtus, praesertim ad cost am nervosque, breviter 
consperse pubcscentibus, vetustionbus glabrescentibus, petiolo 8 ad 
14 mm longo, pubcsccnli, stipulw lanceolatia, ncuminotis, pube- 
soentibus, 8 ad 10 mm longis, dcciduw, inflorcsccntus cf axillaribue, 
solitarus, breviter (5 ad 8 mm ) pedunculate, imprimis depauperato- 
cymosis, pauciflons, mox in ramos paucos (2 ad 4) curvatos crassos 
usque ad 7 mm longos productis, flonbua seriatim caducw, cica¬ 
trices multas confutes bisenatas rehnquentibuB, pcdlcellvs breviter 
feirugmoo-pubeecentibus, usque ad 4 mm longis, floribus d* par¬ 
vis, 5-mens, senatim caducis, sepalis 5, extus breviter ferrugineo- 
pubeecentibus, orbiculari-ovatis, concavis, bims oxtenonbus rnrnori- 
bus, 1 5 ad 2 mm latis, mtenonbus maionbus, tenuionbus, 3 mm 
latia, petalis 5, mem bran aoeis, obo vat is vel orbiculan-obovatis, late 
rotundatis, concavis, extus consperse subferrugmeo-pubescontibus, 
sepala maiora aequantibus, margine cihato, squamis mcrassatis, 
orbiculari-obovatis, utnnque pubescentibuB, 1 5 mm latis, stami- 
mbus 5, filamentis deorsum incrassatis, 1 5 mm longis, anthens 
rewformibus, 0 5 mm longis, 0 7 mm latis, flonbus 9 ignotis, 
fructibus immatuns oblongo-cylindricis, Baltem 8 cm longis et 4 cm 
diametro, pericarpio circiter 6 min trasso, extus glabro, verruculoso, 
seminibus numerosis 

Sumatra, East Coast, Goerach Batoe, Asahan, Yales 1210 (type), 
1661, 1762, November, 1924, and July, 1925, Silo Maradja, Bart¬ 
lett 84S9, 871S, June, 1927 

The material here referred to Hydnocarpus Yatesn clearly repre¬ 
sents a species remote from any of the species of the Malay Archi¬ 
pelago considered by Van Slooten m 1925 It seems to be allied to 
Hydnocarpus cucurbitxna King, of the Malay Peninsula, 'which, to 
judge from King's illustration, Ann Bot Oard Calcutta, 5(2) 129, 
PI 149 1896, has much the same type of stamina to inflorescences, 
but which has glabrous petals, the scales nearly as large as the petals, 
and minutely tomentose, not glabrous, 1- ox 2-needed fruits 

MELASTOMA TACEAE 
Anplectrum Yateaii, sp nov 

Frutex scandens, ramis ramulUque terotibus, ramis glabris, ra- 
mulis 2 ad 2 5 mm crassis, dense pallide adpresse stellato-puberulis, 
indumento deciduo, foliis subooriaceis, oblongo-ovatis, subabrupte 
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tenuiter caudato-acuimnatis, bam late rotundulis \el leviter cordatis, 
5-ner\ii8, circiter 12 cm longis et 5 cm latis, supra vindibus, glabns, 
subtus palhdis vel pallide brunneis, dense adpresse molhtor stellato- 
pubescentibus, petiolo 1 ad 1 3 cm longo, dense pubescenti, mflo- 
rcHcentus axillanbus, tcrminulibusque, dense pallide Hlellato-pube- 
scentibus, usque ad 15 cm longis, ramis infenoribus circiter 7 cm 
longis, floribus 4-inens, in rimulis ultimis ternatiin dispositis, pedi- 
cellw 3 ad 6 mm longis, calyce circiter 7 mm longo, dccidue stellato- 
pubescenti, basi acuto, sursum ainplmto, apice circiter 6 mm 
dmmetro, late 4-d<ntuto, dontibus CLrciter 4 min la I is et 15 mm 
longis, petalis 4, clhpticis, obtusis, 10 mm longiH et 7 mm latis, 
stamimbus 8, 4 mamnbus filament is 4 5 mm longis, anthens lance- 
olatis, acuminatis, 7 min longis, connect jvo dorsaliter nppendiculato, 
appendicibus Unuihus, lanaolutis, acuminatis, 3 mm longis, basi 
sagittal is, lobis bn sail bus Janet olftt is, acuminatis, 1 mm Jongis 

Sumatra, Last ('oast, Karoland, BPrastugi, Yates 20t2 i March 12, 
1926 

Hus was onginall> referred to Dissochaeta appendiculata Blume, 
which it superficially resemble* An examination of the flowers 
indicates Anplectmm rathir than Dissochaeta, and a species appar¬ 
ently allied to Anplectmm nodosum r l nana The indumentum, 
however, is composed of short, appresstd, stellate, pale hairs, and 
is not at ail furfuraceous 

Oxyspora sumatnuu, sp nov 

Frutex erectus minis et folns (subtua) et lnfloresccntiis perepicue 
dense hirsutis, pilis breviter ciliatm Ramis tcretibus, ultimis circiter 
5 mm crassis, donsissime lnrsutis, folns oppositis, panbus paulo 
inacquahbus, chartaceis vel subconaceis, ellipticis vel oblongo- 
elhpticis, breviter acuminatis, basi rotundatis, leviter cordatis, 7- 
nerviis, 15 ad 27 cm longis, 8 ad 11 cm latis, mtegris, supra in 
statu sicco atria, nitidis, glabrn vel praesertim ad costam nervosque 
leviter pubescentibus, subtus pallidionbus, nervis elevatis, nervulis 
transversahbus subparalielis, perspicuis, petiolo 5 ad 11 cm longo, 
densissime brunneo-hirsuto, paniculia terminalibus, pedunculatis, 
dense htreutis, multiflons, usque ad 30 cm longis, ramis mfenonbus 
sub anthesin circiter 10 cm longis, fructifens 20 cm longis, floribus 
4-mens, roseis, breviter pedicellatis, bracteolis lmeari-Ianceolatm, 
hirsutis, usque ad 4 mm longis, deciduis, calyois tubo 6 ad 8 mm 
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tango, olavato, hirsuto, sursum 3 ad 4 mm diametro, lobis 4, lanceo- 
latis, acuminatis 1 5 mm longis, petalis 4, late ovatis, abrupt© 
acuminatis, 4 mm longis, etamimbus 8, maequalibus, maionbus fila- 
mentia 7 mm , anthens hneari-lanccolatis, acuminatis, 10 mm longis, 
basi rotundatis, minonbus filamentls 4 mm longis, anthens lance- 
olatis, 6 ram longis, convectivo haud appendiculato vel calcarato 
Sumatra, East Coast, Toe too pan to Adian Langge, Asahan, 
Yates £363 (type), Tapianoeh, between Maranti and Sawah Sa 
Batoe Roe wan, Habinsaran, Bartlett 7861 , May, 1927 

The anther Connectives are neither appendaged nor spurred, 
and the species might be placed in the section Euoxyspora, with 
O macrophylla Triana, although the bases of the larger anthers are 
not lobed, or in the section Allosygia, with 0 cemua Hook f & Th 
It is apparently not allied to any previously described species 

ARALIACEAE 

Sch© filer* Bsrtlettii, sp nov { Euschefflera, Heptapleurum 
(Tab XXXIII) 

Frutex epiphyticus, partibus lunloribus et mflorceoentus exoeptis 
glaber, ramia ramuUsque glabris, palUdls, plus minusve rugoeis, 
ulUmls circiter 3 mm crassis, foliis airaplicibus, chartaceia, pallidis, 
nitidis, glabris, integns, oblongo-ovatis vel oblongo-elllpticia, 15 ad 
25 cm longis, 4 5 ad 9 cm latis, tenuiter caudato-acuminatis, basi 
late acutis vel aubrotundatis, nervis utrinque circiter 7, arcuato- 
anastomosantibus, subtus elevatis, re ti culls laxis, distlnctis, petlolo 
2 5 ad 5 ora tango, stipulis lanoeolatis, acuminatis, circiter 1 cm 
longis, cinereo-furfuraoeia, inflorescentiis terminahbus, gracilibus, 
pedunculatis, usque ad 25 era longis, decidue pallide subfurfuraceo- 
pubesoentibus, umbellulis 10- vel 20-ftons, raeeraoee dispositis, pedun- 
oulls gracilibus, 1 5 ad 1 8 cm longis, pedicellis 2 ad 4 mm longis, 
fioribus 5-meris, calycibus truncatis, petails oblongo-ovatis, acutis, 
15 mm longiB, stamimbus 5, filamentls usque ad 4 mm longis 
Sumatra, East Coast, Memb&ng Moeda, Koealoe, Rahnvat St 
Toroes 1£87 (type), September 7, 1928, Aek na Gerger, between 
Djoema Tombak and Taratak, Tanab Djawa, Simeloengoen, BarU 
8£40 , June 7-S, 1927, Bartlett 8887, from the same locality, also 
probably belongs here 

This simple-leaved form Is distinguished not only by Its vegeta- 
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tive characters, but also by its terminal slender inflorescences, th< 
slenderly peduncled umbels being racemoacly arranged along the 
main raohis 

Schefflera multifoliolata, Bp nov § b uBchefflcra, Heptapleurum 

Fmtex scandcns, subglaber, ramulis teretibus, sulcatis, 5 mm 
crassis, decidue brcviter Htellato-pubeacentibus, folus saltern 50 cm 
longis, 5-digitatim decomposltis, petiolo circiter 17 cm longo, foho- 
lis numeroRi saimis, parvis, integns, in diviaombus ultimis palmatim 
3-foliolatis vel pinnatim 5-foliolatis disposals, foholis chartaceis, 
viridibus, glabns, lanceolatls vel oblongo-lanceolatis, 3 ad 7 cm lon- 
gis, 1 2 ad 2 cm latis, caudato-acummatis, plmnnquc falcatis, basi 
plus mtnusve InaequilateralibuB, acutis, nervus pnmanw utnnque cir- 
citer 7, reticulis distmclis, petiolulis 1 ad 10 mm longis, vel folio- 
lie laterahbus plerumque sessiiibus, pamculis termmahbus, ampha, 
laxis, pnmo plus minuave breviter gteUato-pubescentibuR, glabre- 
scentibus, saltern 40 cm longis, ramis pnmarus pauois, distantibus, 
patuhs, racemose dispomtis, infenoribus usque ad 30 cm longis, 
umbellulis in ramis pnmanis mceraoso dispomtis, graclliter pedun- 
eulatis, distanlibus, circiter 10-flons, peduncuhs 1 ad 1 5 cm longis, 
pedioellis 5 ad 6 mm longis, flonbuB parvis, 5-mens, petails trian- 
gulan-ovatis, acutiR, 2 mm longis 

Sumatra, hast Coast, Jharoland, Mount Sibayak, Yale# 1970 
(type), March 5, 1926, altitude about 1800 m 

A charactenHtic species because of its digitately decompound 
leaves, numerous small, caudate-acuminate leaflets, and ample lax 
Inflorescences with small 5-merous flowers It belongs m the small 
group with decompound leaves charactenzed by Schefflera hetero- 
phyUa Harms and A bttemata Harms, and the duplicates were dis- 
tnbuted under the former name It is not closely allied to either 

Scheffiera Yatesii, sp nov § Euschefflera, Heptapleurum 

Ut videtur fmtex scan dens, ramis glabns, internodiis clongatis, 
ramulis ultimis circiter 6 min diametro, longitudinaliter rugoso- 
sulcatis, lunionbus caduce stellato-pubeecentibus, folds longe (35 
ad 50 cm) petiolatis, palmatim 7- vel 9-fdiolatis, petiolo decidue 
breviter stellato-pubescenti, glabrescenti, petiolulis 2 ad 8 cm longis, 
foliolis oblongis vel oblongo-ellipticis, integris, chartaceis, pallide 
olivaceis, 15 ad 25 cm longis, 5 ad 9 cm longis, tenuiter bu beau da to- 
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acuminatis, basi acutis vel obtusis, supra glnbns, subtus eonspersc 
deciduo breviter stellato-pubescentibus, glabn scentibus, nervis pn- 
mams utnnque 5 ad 7, distantibus, arcuaU^anastomosantibus, sub- 
tus elevatis, perspiaus, rcticulis Urns, mflorescenUis lenmnalibus, 
Bohtanis vel bims, circitor 10 cm longis, umbel lulls 5- vel 10-floris, 
broviter (2 ad 8 mm ) pedunculatis, secus rhachin racemose dispoaitis, 
plus minusvo craereo-pubescentibus, mdumenio sti Ihto-furfurnceo, 
fructibus oblongo-elUpsoideis, 7 mm longis, 5-locel latis, longitudi- 
nahter 5-angulatis, 5-sulcatis 

Sumatra, East ( oast, Clocrach Batoe, Asahan, 1 ales 1370 (type), 
March 8, 1925, Silo Maradja, Asahan, Bartktt 7189, April, 1927, 
Bosar Si Pinggau, Asahan, Hamel tt8t, Septeml>cr 2, 1928 

The species is character!red by its long-jjetioled, palmately 7- 
or 9-foliolntc leaver, the subcaudute-acuminute leaflets with prom¬ 
inent nerves, its scant deciduous indumentum of short stellate hairs, 
and its terminal inflorescences, the short-pedunded umbels being 
rncemosely arranged along the main rachw The flowers are 5- 
merous 

C LET UR iCEAE 

Clethra longipedicellata, sp nov 

J^rutex vel arbor parva, ramulis et inflorcscentus et fob is (subtus) 
dense molhter subferrugineo-tomentows, ramis ramulisque teretihus, 
2 ad 3 mm crassvs, folns coriaceis, oblongo-elhpticis, 8 ad 15 cm 
longis, 4 ad 7 cm latis, acutis vel brevitir acummatis, ranter sul>- 
rotundato-obtusis, basi acutis, supra glabns vel ad costam nervosque 
in foiiis ranionbus plus minusve ferruginco-pubesoentibus, brunneo- 
olivaceis, subtus pallidionbus, praesertim ad ooslam nervosque 
dense mol liter ferruginoo-tornentosis, margme distincte serrate- 
dentato, in parte infenore integro, dentibus breviter apiculatw, 
nervis pnmanis utrinque 10 ad 12, distinctis, supra paulo impressis, 
subtus elevatiB, petiole l ad 2 cm longo, dense ferruginco-tomen- 
toso, raoemis termmahbus, circiter 30 cm longis, multifions, dense 
ferrugmeo-tomentosis, bracteohs deciduis, lineari-lanceolatis, acu¬ 
minatis, pubescentibus, usque ad 2 5 cm longis, pedicellls 1 5 ad 
2 era longis, sepalis elliptico-ovatis, acutis vel breviter acumina- 
tis, circiter 8 mm longis et 4 mm latis, ext us dense ferrugineo- 
pubeecentibus, pilis brevibus cum elongatis intermixtis, petalis gla- 
bris, subellipticis, concavis, truncatis vel truncato-rotundatis, 9 mm 
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longis, 6 mm latis, filamontia circiter 7 mm longis, curvatis, in- 
crassatis, supra anguslatis, dens© iongoque ferrugraeo-hirsutis, pills 
rectis, usque ad 2 5 mm longis, ant hens circiter 4 mm longis, basi 
breviter acuminatis, lobls apicalibus similiter acuminatis, ovario 
ovoideo, 4 mm diametro, dense hirsuto, styhs glabris, 8 mm longis 

Sumatra, East Coast, along the Toba trail north of the Asahan 
River, between Adi an Langge and Si Martoloe, Asahan, Bartlett 
7894, April 21-25, 1927 

A species distinguished by its marked indumentum, its large 
many-flowered racemes, its long pedicels, and its large flowers 

Clethra pub if olia, sp nov 

trutex vel arbor parva, ramw ramulisquo breviter aubcastaneo- 
pubescentibuy ramis vetustionbus glabns, ramulie ultimo teretibuy 
areiter 2 mm crassis, fobis oblongo-lanceolatis, subcoriaoeiy 7 ad 
13 ora longis, 2 5 ad 4 5 cm latis, utnnque subaequallter angustatis, 
bam acutis, apice breviter acute acuminatis, supra glabris, castaneo- 
ohvaceis, subtus pallidionbus, breviter subferrugmeo-pubescentibus, 
nervis pnmams utnnque circiter 12, distinct is, supra paulo im- 
pressM, subtus elcvatis, curvatiy secundarus distinctly margin© 
deorsum integro, suraum distinct© distanter breviter dentato vel 
serrulato-dentato, petiolo 1 ad 2 cm longo, breviter subcast&neo- 
pubescenti, racemis axillanbus terminalibusque, gracilibus, usque 
ad 30 cm longis, dense breviter pubescentibus, multiflons, bracteo- 
lis subpersMentibuy lineari-lanoeolatis, pubescentibus, acuminatis, 
usque ad 1 5 cm longis, pedioellis 5 ad 10 mm longis, breviter 
pubescentibus, eepalis obiongo-ovatis, acutis, dense breviter pube- 
soentibus, interdum pills paucis longionbus intermixtis, circiter 5 mm 
longis, petalis oblongo-obovatis, glabris, truncatis vel retusis, cir¬ 
citer 7 mm longis et 4 mm latis, fliamentis 4 5 mm longis, ourvatis, 
lunge hirsutis, sursum angustatis, antheris 2 5 mm longis, basi 
breviter apicuiato-acurainatiy lobis apicalibus similiter acuminatis, 
ovario depresso-globoso, 2 5 mm diametro, dense birsuto, styiis 
glabris, 6 mm iongis, capsulis depresso-globosis, hirsutis, circiter 
5 mm diametro 

Sumatra, East Coast, Simeloengoen, Sian tar to Parapet, Yates 
I $88 (type), January 25,1925, Asahan, Adian Langge, Yates $348, 
April 4, 1927, Tapianoeli, on the Tor Dabolon, near Panapparan, 
Habwsaran, Bartlett 7890, May 16,1927 
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Some of these specimens were first identified as representing 
Clethra pulckerrtma Ridl, but they ail differ markedly from Ridley’s 
species, which may prove not to be specifically distinct from Clethra 
sumatrana J J Smith, in the conspicuous short indumentum, par¬ 
ticularly on the younger branchlets and on the lower surfaces of the 
leaves Ridley’s specie© is clearly represented by t*)t8, from 

Sibayak, the type locality, a plant with glabrous leaves Bartlett 
8312, from Dolok Batoe Merdingding, Tanah Djawa, Sitneloengm n, 
altitude 1280 m , may represent Clethra pulckerrtma Ridl or C 
sumairana J J Sm , the type of the latter being from Toba, near 
Bonan Dolok 

ERICACEAE 

Diplycosia sumatrensiB, sp nov 

Frutex ut videtur scandens, ramm palhdis, glabns, ramulis ultimis 
circiter 1 5 mm crasais, consperee hireutis, folds conaceis, elhpticis, 
supra pallidis, nitidis, glabris, subtus, pmesortim ad cost.am, oon- 
Bpersissime hirsutis, glabrescentibus, brunneis, 3 ad 4 cm longis, 
1 3 ad 2 2 cm latis, breviter apiculato-acuininatis, basi acutis, bam 
trinerviis, nervis lateralibus transversalibusque supra distincte im- 
pressis, subtus obsoletis vel subobsoletis, transvereahbus utnnque 
4 ad 6 cum lateralibus anastomosantibus, petiolo glabro vel obscure 
hirsuto, circiter 4 mm Iongo, floribus axillanbus, plerumque 2 vel 
3, ranter solitams, albidis, circiter 9 mm longis, pedicelhs circiter 

1 cm longis, castaneo-hirsutis, basi bracteis paucis ovatis acuminatis 

2 mm longis subtent is, apioe bracteolas binas late ovatas acuminatas 
carinatas 3 mm longas fcrentibus, calycis lobia ovato-lanceolatis, 
persplcue acuminatis, 4 mm longis, extus margineque disperse hir¬ 
sute, corolloe tubo glabro, 7 5 mm longo, ovoideo, lobis recurvatis, 
oblongo-ovatis, obtusis, 1 5 mm longis, stammibus 10, filaraentw 
glabris, 4 mm longis, antheris lanceolatis, acuminatis, 3 mm longis, 
ovario obovoideo-globoso, disperse ciliato, stylis glabris 

Sumatra, West Coast, Mount Singgalan, Yate* 2452, April 19, 
1927, in forests at an altitude of about 2250 m 

A species characterised by its large flowers and its scattered 
brown to castaneous hairs The flowers are normally 2 or 3 in a 
fascicle, sometimes solitary The slender nerves are distinctly 
impressed on the upper surface, but are usually not evident on the 
lower surface 
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Diplycosia Bartlettii, sp nov 

Frulex, ut videtur epiphyticus, glabcr, ramw atro-brunneis 
ramuhs palhdis vel brunncis, circiter 2 mm crassis, folus eonaceis, 
ngidw, brunneis, nitidis, acuminatia, baai acutrn, 5 ad 9 cm longis, 
2 ad 3 5 cm latis, margine revoluto, pennmervus vcl interdum 
etiam obscure tnplmerviis, subtus conspcrse punctatjs, nervis late- 
rahbus utnnque plerumque 10, baud perspicuis, supra vix impressis, 
petiolo 6 ad 10 mm longo, floribus numerosis, axiliaribus, fascicu- 
Mts, pedicelhs glabns, circiter 5 mm longis, ad apicem bracteolas 
binas latissune ovatas margine leviter ciliatas acutas circiter 2 mm 
latas ferentibus, floribus glabns, circiter 6 mm longis, calycis 
lobls tnangulari-ovatis, acutis vel obtusis, 2 5 mra longis, margine 
leviter ciliato, corollao tubo glabro, 3 mm longo, lobiB tnangulan- 
ovatis, obtusis, 2 mm longis, recurvatis, filamentis glabns, 3 mm 
longis, anthens 2 mm longis, ovano glabro, globoso, stylis 3 5 mm 
longis 

Sumatra, Tapianoeli, upper slopes and BUinrmt of Dolok Soe- 
roengan, Habinsaran, Bartlett 7991 , 8019 (type), May 18, 1927, one 
indicated as a six-foot shrub, the other as an epiphytic shrub 

The alliance of this species is clearly with Dtplycona heterophylla 
Blume of Java and the Malay Peninsula, but it has much more 
numerous lateral nerves, thicker leaves, longer pedicels, and appar¬ 
ently larger flowers 

Diplycosia Kingu, nom nov 

Vaceintum muropfojlum King ft Gamble, in Joum A» Soc. Bengal, 74 (2) 
62 1906 ( Maier FI Malay Pentn , 4 272 1906), non Blume 

Dtplycona mtcrophyUa C B Clarke in Ilook f, FI Bnt Ind , 3 468 
1882, Ridl, FI Malay Pemn , 2 213 1923, non Becc 

Sumatra, East Coast, Dfilfcng Sinkoct, north of Bttraetagi, Karo 
Plateau, Bartlett 6597 , February, 1927 Malay Peninsula 

Beccan 29V , from Mount Mattang, Sarawak, Borneo, of which 
I have a specimen, is the type of Dtplycona mtcrophyUa Becc , a 
species totally different from the Javan Vacctmum mxcrophyUum 
Blume, which is a true Vaccimum 

Rhododendron sumatranum, sp nov 

Species R rctuso ut videtur affims differt fructibus perspicue 
pubescent!bus, ramis teretibus, pallide brunneis, glabris, ramulis 



New Sumatran Plants 


183 


ultimis 1 ad l 5 mm crassis, angulatis vol sulcatis, pluH minusvc 
brunneo-lt pidotw, folns distantcr verhcdlatis vel pseudo verticil la tis, 
obovatis vel oblongo-obovatis, obtusis vel rotundatis, mterdum 
obscure retusis, basi decurrenti-acutis, coriaceis, 2 5 ad 5 cm longis, 
1 ad 2 5 cm latis, supra nitidis, pallidia, consperse eupreo-lepidotis, 
vctustionbus glabns, lunionbus subtus dense eupreo-lepidotis tardc 
consperse epidotis, vetustionbus punctatis haud It pidotis, margino 
rcvoluto, mrvis laterahbus gracihbus, obscuns, utrinque 4 ad 6, 
costa supra impressa, subtus prominula, petiolo crasso, 5 ad 10 mm 
longo, flonbus tennmahbufl, umbellatis, pedieelhs fructiferis usque 
ad 3 cm longis, eupreo-lepidotis, fructibus ellipsoideis, circiter 2 cm 
longis, consperse eupreo-lepidotis albido-cihatisque 

Sumatra, Tapianoeii, summit of Dolok Soeroengan, Habinearon, 
Bartlett 7998 , May 18, 1927 

A species in vegetative characters approximating Rhododendron 
reltuntm Benn , but with its fruits not only lepidote but also whito- 
oiliate, with scattered huirs 

Vaccimum Bartlettii, sp nov 

trutex erectus, circiter 2 5m altus, multiramosus, rarnis tero- 
tibus, glabns, ramulis multis, gracihbus, circiter 1 mm crassis, bre- 
viter pubescentibus, folds numerosis, elhpticis, conacms, integns, 
circiter 1 era longis et 5 mm latis, obtusis vel rotundatis, bom acutis, 
glabns, brevismme (ca 1 mm) petiolatis, supra palhdis vel palhde 
olivacew, subtus pallide brunneis, obscure glandulosis, nervis pruna- 
riifl utnnque circiter 3, ascendent!bus, obscuns, racemis axillaribus 
terminalibusque, 1 5 ad 2 cm longis, pauciflons, glabns, floribus 
circiter 5, pedicellis circiter 5 mra longis, calycibus 3 mm longis, 
tubo glabro, ovoideo, deorsum contracto, lobis 5, ovatis, acutis vel 
obtusis, 1 mm longis, utnnquo brcviter pubescentibue, disco pul- 
vfmformi, pubesoenti, 2 mm diametro, ovario 5-locuIari 

Sumatra, Tapianoeii, summit of Dolok Soeroengan, Habinsaran, 
BartUU 8006 , May 18, 1927 

Although the flowers are unknown, it seems safe to desenbe this 
as new because of its small, somewhat crowded, entire leaves and its 
racemose flowers In vegetative characters it suggests V accinium 
Scortechinn King & Gamble of the Malay Peninsula, but that species 
has solitary axillary flowers 
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Vaccinium urophyilum, nov sp 

Frutex subscandens, ram is teretibus, glabns, ramulis ul turns cir- 
citer 1 mm crasais, leviter pubescentibus, folus late laneeolatis vel 
oblongo-l&noeolatis, perepicue Ionge temuter acute oaudato-acumi- 
natis, baai late acutis vci rotundatis, integns, opacis, ohvaceis, 9 ad 
11 cm longis, 2 ad 3 cm latis, glabns, subconaceis, nervis pnmanis 
utrinque circiter 7, tenuibus, curvato-asoendentibus, anastomosanti- 
bus, radistmctis, petiolo craBso, circiter 2 mm longo, pubesccnti, 
raoenus axdlaribus sobtanis, leviter pilosis, circiter 4 cm longis, 
paucifloria, taxis, flonbus circiter 5, 8 mm longis, pedicellis con- 
sperse pilosis, 2 ad 2 5 cm longis, bracteohs Imeari-laneeolatis, 
acuminatis, 2 ram longis, consperse pilosis, calycis tubo circiter 
2 mm longo, piloso, lobis 5, oblongo-ovatis vel ovato-lanceolatis, 
utrinque pubescentibus, acuminatis, 3 mm longis, corolla eubeam- 
pan ulata, intus glabra, extus parciselme pubesoenti, tubo 4 5 ad 
5 mm longo, lobis ovatis, obtusis vel obtuse acuminatis 2 mm 
longis, stamimbus 10, fllamentis pilosis, 4 mm longis, anthens lan- 
ceolatis, 5 mm longis, tubulis rectw, obtusis, 3 mm longis, dorso 
calcanbus bmis lineanbus curvatis 1 5 ram longis donatis, ovario 
Moculan, styhs glabns, 7 mm longis 

Sumatra, West Coast, Mount Singgalan, Fort de Kock, Yates t4$7, 
May 19, 1927, ecandent in forests at 1900 m altitude, flowers white 
A species characterised by its iax, few-flowered racemes, long 
pedicels, small bracteoles, very slenderly caudate-acuminate, pin- 
nately nerved leaves In leaf shape it rather strongly resembles 
Vacctntum acurmnahseimum Miq , but is not at* all allied to that 
species 

MYRSINACEAE 

Embelia mlcrophylla, sp nov } Micrembelia 

Frutex scandens, r&mulis ultimis vix 1 mm crass is, dense breviter 
subferrugineo-pul)escentibus, folds numerous, ooriaceis, nunutis, 
ellipticis vel ovato-ellipticis, 3 ad 8 mm longis, 2 5 ad 7 mm latis, 
glabris, apice rotundatis, basi late aoutis vel eubrotundatis, deorsum 
integris, prope apioem paroe obecureque crenulatis, nervis primanis 
utrinque 3 ad 5, haud perspicuis, utnnque glandulia pauois magnis 
manifest Is Inst metis, subtus glanduloso-punctatis, petiolo 1 ad 
1 5 mm longo, inflorescentiis numeroeis, lateralibus axiflaribusque, 
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dense breviter pubescent!bus, pnucifloris, rhaehibua usque ad 3 mm 
longis, bracteolis oblongis, usque ad 1 mm longis, flonbus sobtanis 
vel depauperato-racemosis, pedicclhs usque ad 4 mm longis, ut 
videtur senatun caducis, flonbus 5-mens, calycibus 2 mm dinmetro, 
lobls tnangulari-ovatis vel oblongo-ovatis, acutis, 0 8 mm longis, 
glandulis magma paucis instructis, margine breviter ciliato, petalus 
ignotis, ovano glabro, glanduloso, stylis usque ad 1 3 mm longis, 
fmctibus globosis, parce glanduloms, circiter 3 5 mm diametro 

Sumatra, Tapianoeli, summit of Dolok Socroengan, Habinsaran, 
Bartlett 8028, May 18, 1927 

A characteristic species of the section Micrembelia in the group 
with Embeha parmfiora Wall , but with distinctly smaller leaves, 
which boar a few teeth at their apices, very different, few-flowered 
inflorescences, which are short, racemose, and normally bearing but 
one flower at a time, these falling senally, and its glabrous ovaries 
Many of the immature fruits are cunously black-eclnnate, the radi¬ 
ate spmelike growths being as much as 1 5 mm long, exactly like 
similar growths on the young fruits of Walhch £8&4 a * Myrsine 
bxjana Wall - M afrtcana Linn This character is due to infection 
with Capnodium frudicolum Pat (Joum de hot , 3 258 1889), a 
fungus originally desenbed from infected fruits of a species of Myr- 
sine from Yunnan The present species is, however, clearly an Elo¬ 
belia, not a Myrsine 

Maesa oligotricha, sp nov § Eumaosa 

Frutex scan dens, ramulis et mfloreacentiis et folus subtus ad 
oostam nervoeque consperse ciliatis, ramis brunnew, ramulis ultimis 
plus minuave angulatiB vel sulcatis, 1 5 ad 2 mm crassis, fohis 
chartaoeis vel subcoriaoeis, oblongis, 12 ad 20 cm longis, 3 5 ad 
6 cm latis, longe (2 ad 3 5 cm) petiolatis, subtus lineis undulatis 
nervuliformibus perspiouis praoditis, caudato-acumwatis, baai late 
acutis vel subrotundatis, saepe leviter inaequilateralibus, supra 
ohvaceis, glabris, vel ad cos tarn oo ns perse ciliatis, subtus ad costam 
nervosque consperse ciliatis, margine grosse d is tan ter undulato- 
dentato, dentibus inter se 5 ad 15 mm distantibus, nervis pnraams 
utrinque 8 ad 12, supra cum oosta plus mlnusve imprests, subtus 
elevatis, perspicuis, infloresoentiis axillaribus, paniculalis, 4 ad 
8 cm longis, ciliatis, ramis primariis pauois, rectis, 1 5 ad 4 cm 
longis, multi Boris, floribus 5-meris breviter pedicellatis, m ramis 
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pnmarus racemose disposals, bracteolw trmngulari-ovatis, acumi- 
natlft, pubescent ibus, circiter 1 mm longis, prophyllis ovatis, obtusis, 
0 5 mm longis, vix cymbiformibus, pedicelhs pubcscentibus, cir¬ 
citer 0 5 mm longis, sepahs orbiculan-ovatw, rotundatis, 0 5 mm 
longis, baud lineatis, obscure glanduloHis, margine brevissime obscure 
cilia to, corolla circiter 3 5 mm diamt tru, tubo brovissimo, lobis late 
ovatis, rotundatw, imbricatia, lmeolaUs, 1 5 mm longis, filamuitis 
quain anthens duplo longioribus, fructibus globoso-ovoideis, glabns, 
circiter 2 6 mm longis 

Sumatra, East ( oast Deling Si Bajak, Karoland, Bartlett 6514, 
January 29,1927, Goenoeng Sibajak, Karoland, Yates /507, April 10, 
1925 

A species characterized by its elongated, oblong, rather coarsely 
sinuate-dentate, conspicuously hncolate, long-petioled, caudatc- 
acummate leaves and its indumentum of scattered pale, cilmte hairs 
Its alliance in accordance with Mez's arrangement of the species is 
apparently in the group with Maesa tntiensts A DC , but it is not 
closely alliod to any of the species in this senes 

OLEACEAE 

Jasmlnum crassum, ep nov 

Frutex scandens, glaber, ramis ramulisque teretibus, brunneis, 
folns simphcibuB, oppoeitls, crassissime conaceis, ellipticis vel ovato- 
ellipticis, usque ad 15 cm longis et 10 cm latis, utnnque concolon- 
bus puncticulatisque, mtidis, in statu sicco brunneis, bam late aoutis 
vel subrotundatis, apice breviter abrupteque acuminatis, perspicue 
3-nervns vel subtnphnerviis, nervis longitudinalibus subtus valde 
elevatis, curvatis, apicem a t tin gen tl bus, nervis secundanis trans- 
versahbus dlstantibus, haud perspicuis, utrinque circiter 6, margine 
revoluto, petiolo usque ad 1 era longo, inflorescentus laterahbus, 
axillanbus, anguste paniculatis, circiter 12 cm longis, flonbus 7- vel 
8-mens, circiter 3 cm longis, pedicellm crassis, 5 mm longis, caly- 
cibus cupulatis, 4 5 mm longis, lobis 7, crassis, triangul&ri-ovatis, 
acutis, circiter 1 2 mm longis, oorollae tubo circiter 2 4 cm longo, 
lobis usque ad 8, patulis, oblongo-elbpticls, obtusis, oiroiter 15 ram 
longis et 6 7 mm latis 

Sumatra, East Coast, Tandjoeng Pasir, Asahan, Yale* 1988, 
March 15, 1925 
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A species apparently allied to Jatanmum snulacifohum Gnff of 
the Malay Peninsula, but with larger dowers and much broader 
petals, the leaves not at all caudate-acuminate 

Jasmlnum multipetalum, sp nov (Tab XXXIV) 

Frutex scandens, glaber, ramis mmulisque tcrctibus, gracihbus, 
ultimis vix 1 5 mm crassm, folns simphcibus, oppositis, elhpticis 
vel oblongo-elhpticis, chartaceis, 10 ad H cm longis, 4 ad 5 5 cm 
latis, in statu sicco supra pallide gnseis, nitidis, subtus palhdionbus, 
utnnque minute puncticulutis, acuinmatis, bosi acutis, 3-ncrvns, 
nervis longitudmahbus apic< rn subattingentibus, nems horizonta- 
libus utnnque eireiter 9, cum longitudmahbus nrcunto-anastomo- 
santibus, subtus elevatis, petiolo articulate, circitcr 6 mm longo 
inflorescentns nxillanbus, pauoiflons, interdum l-flons, pedunculo 
basi bracteis rmnutis squarmformibus instructo, pedicelha usque ad 
3 cm longis, calycibus cupulatiB, eireiter 2 mm longis, dentibus 
5 vel 6, ovatis, apiculatis, 0 5 mm longis, corollae tubo 2 2 mm 
longo, lobis eireiter 13, patulis vel reflexis, rectis vel falcatis, lincan- 
lanceolatis, acuminatis, eireiter 3 cm longis, dcorsum usque ad 2 5 
mm latis 

Sumatra, East Coast, Marbau, Bilah, near Bilah Pertama 
(Parbasiran), Rahmat St Toroes 371 , February-March, 1928 

Linociera pubipaniculata, sp nov 

Frutex vel arbor parva, partibus lumonbus mfloresoentusque 
exceptis glaber, ramis teretibus, pallidis, glabns, ultimis eireiter 
2 mm craesis, lumonbus cotnpressis, leviter pubescentibus, folns 
oblongis, chartaceis vel subcoriaceis, pallidis, nitidis, 13 ad 16 cm 
longis, 4 ad 6 cm latis, basi acutis, apice distincte acuminatis, 
margine revoluto, nervis pnmariis utrinque 10 ad 12, patuhs, 
tenuibus, distinctis sed vix elevatis vel lmpressis, petiolo usque ad 
1 cm longo, inflorescentlis axillaribus, paniculatis, multiflons, cir- 
citer 8 cm longis, pedunculatis, ramis infononbus usque ad 3 cm 
longis, dense oinereo-pubesoenttbus, floribus scssihbus, plenimque in 
ramuhs ultimis subcapitato-oonfertis, calycibus eireiter 2 mm 
longis, pubescentibus, lobis 4, orbiculan-ovatis, rotundatis, eireiter 
1 mm latis, pubescentibus, corollae tubo 4 mm longo, lobis 4, ob¬ 
longis, obtusis, 3 mm longis, bracteis ovatis, pubesoentibus, 2 mm 
longis, ovarlo ovoidoo, leviter pubescenti, stylis 1 mm longis 
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Sumatra, East Coast, haroland, P$tj8ren, Card Hamel and 
RahmcU St Toroea 777 , June 22, 1928 

A species apparently allied to Ltnoctera mnlabanca Wall, although 
its fruits are as yet unknown 

APOCYNACEAE 

Chilocarpus obtusifohus, sp nov (Tab XXXV) 

Frutex scan dens glaber, ramis ramuhsque teretibus, pallide 
brunneis vol rubro-brunneis, ultimw circiter 2 mm crassis, folns 
obovatis vel oblongoobovatis, a pice late rotundatls, basi cuneatia, 
oonaoeis, 6 ad 11 cm longis, 3 ad 6 cm 1st is, supra olivaceis vel pal¬ 
lid is, nitidis, eubtus pellidionbus, subglaucesoentibus, consperee sed 
distmote punctato-glandulosis, nervis primarus utnnque numerosis 
(usque ad 40), parallels, patulis, subtua distinctly infloresoentiiB 
termmalibuB, usque ad 12 cm longis, multiflons, flonbus parvis, 
in ramulis ultimiH subumbellatim confertis, rarrns pnmariis pau- 
cls, elongatis, partibus lumoribus leviter pubcscentibus, bracteolis 
tnangulari-ovulis, acutis vel acummatis, vix 1 mm longis, pedi- 
oellis usque ad 3 mm longis, sepahs orbiculan-ovatis, rotundatls, 
0 8 mm longis, margme obscure pubescenti, eorollae tubo circiter 
3 mm longo, leviter Inflato, glabro, mtue ad filamenlorum inser- 
tionem obscure pubescenti, lobis inflexia, saltern 3 mm longis, 
antherie oblongis, 0 7 mm longis, basl obtusis, ovario ovoideo, gla¬ 
bro, styliB brevibus 

Sumatra, East Coast, near Aek Kanopan and Aek Sordang, 
Loendoet Concession, Kooaloe, Bartleil 6954, 78 j$ (type), March 17 
and April 18, 1927 A vine with yellow flowers, in old jungle 
A species well characterised by its broadly rounded, obovate to 
oblong-obovate, many-nerved leaves, which are pale, almost glau- 
oous, and punctate, with small scattered glands on the lower surface, 
m general appearance approximating those of some species of AI- 
stonia 


Urceola longiMpala, sp nov 

Frutex scandens inflorescentus ramulisque pubesoentibus exoeptis 
glaber, ranus teretibus, castaneo-purpureis, glabris, ramulis ultinus 
breviter pubesoentibus, eubsulcatis, circiter 1 5 mm crassis, foliis 
lanceolatis vel oblongo-lanceolatis, subcoriaoeis, 5 ad 10 cm longis, 
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2 ad 3 cm latis, perspicue acuminatis, basi subrotundatis vel late 
acutts, supra brunncis, nitidis, subtus pallidionbus, nervis primams 
utrinquc circiter 7, pcrspicuis, arcuato-anastomosanlibus, socundams 
haud perspicuis, laxis, petiolo 1 ad 15 cm longo, glabro, inflo- 
resccntns perspicue cmereo-pulxscentibuH, cymosis, terminalibus, 
circiter 4 cm longis, 4 ad 5 cm latis, multiflons, basi folus bmis 
purvis subtentis, ramis primams 1 5 nd 2 5 cm longis, floribus 
parvis, confertis, bracteohs pubescentibus, oblongis vel oblongo- 
lanceolatis, usque ad 5 mm longis, calycis tubo brevi, pubescenti, 
lobis 5, oblongis, obtusis, pubescentibus, 2 ad * mm longis, 1 mm 
latis, corollam subaequantibus, ascendcntibus vel patulw, corolla 

3 mm longa, pubescenti, tubo ovoideo, 2 mm diamelro, lobis 
oblongo-ovatis vel o vat is, pubescentibus, obtusis, erectis, vix 1 mm 
longis, filamentis brevibuB, glabris, anthens lanceolatis, 1 6 mm 
longis, sagittatis, lobis obtusis, carpellis brevibus, glabns, discum 
glabrum subaequantibus 

Sumatra, East Coast, near Aek feordang, Loendoet Concession, 
Koealoe, in old jungle and secondary growth, Bartlett 7690, May 3, 
1927, a large vine with latex 

A species characterised by its lanceolate to oblong-lanceolate 
glabrous leaves, its small, cinereous-pubescent inflorescences, large 
bracteoles, elongated calyx segments, and short pubescent corollas, 
I have been unable to refer the species to any described form It 
seems to be allied to Urceola ntalaccenets Hook f of the Malay 
Peninsula 

CONVOLVULACEAE 
Rrycibe dolichotricha, sp nov 

Frutex scan dens, ramulis et foliis subtus et infloresccntus longe 
ferrugineo- vel castaneo-ciliatis vel hirsuto-ciliatis, pilis plerumque 
patulis, usque ad 3 mm longis, ramis elongatis, lumoribus partibus 
1 ad 1 5 mm crassis, foliis oblongis vel oblongo-ovatis vol oblongo- 
ellipticis, chartaceis, ohvaceis vel brunneo-ohvaceis, nitidis, tenuiter 
acuminatis, 5 ad 7 cm longis, 2 ad 4 cm latis, breviter petiolatis, 
basi distincte oordatls, late rotundatis, utrinque consperse oihato- 
pilosis, ad cos tarn subtus dense ciliatis, nervis prunariis utnnque 
circiter 0, gracilibus, petiolo 1 ad 3 mm longo, cymis axillaribus, 
plerumque solitariis, pauoifloris, 0 8 ad 3 cm longis, subeessilibus 
vel distincte pedunculatis, dense cihato-pilosis, pedunoulo interdum 
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2 cm longo, floribus confers, seHtulibus vel mfononbus distxncte 
pediccllatis, bracteis hncan-lanceolatis vcl oblongo-lanoeolatis, utnn- 
que ciliatis, 3 ad 5 mm longis, sepalis petulwque in partibus ex¬ 
positis dense ciliato-hiTButis, petalorum partibus inflexis glabris, 
sepalis orbicularibus vel orbiculari-obovatis, 4 ad 5 mm latis, ovano 
glabro, fructibus mmonbus obovoideis, glabris, atns, saltern 7 mm 
longis 

Sumatra, East Coast, Bandar Poeloe, Asahan, Yates ££63, Asa- 
han River near Oedjoeng Batoc, above Bandar Poeloe, Bartlett 600 r > 
(type), February 21, 1927, between Soenggapa and Pargambiran, 
Bartlett 6700 , February 22, 1927, near Aek Ranopan, Loendoct 
Concession, Koealoe, Bartlett 7088, March 26, 1927 

The Yates specimen I first referred to Erycibe Princei Wall , 
and later placed all the specimens tentatively under Erycibe tomen- 
tosa Blume, from both of which it differs in its indumentum, which 
consists of long, usually spreading, golden brown to castaneous 
hairs, those on the exposed parts of the corolla-lobes being particu¬ 
larly densely arranged and distinctly shining The distinctly cordate 
leaves of the present species is another distinguishing character 

Erycibe sumatrentis, sp nov 

Frutex scandens, mfloresccntns parcissime pubescentibus peta- 
Usque in partibus expositis exceptis glaber, ramis palhdis, teretibus, 
ramulis circiter 1 5 mm craseis, folns oblongis vel oblongo-elhpticis, 
pallide-olivaceis vcl ohvaceis, nitidis, glaberrimis, 9 ad 12 cm longis, 

3 ad 4 cm latis, subconaceis, basi acutis, apicc subcaudato-acumi- 
natis, margine revoluto, nervis pnmarus utnnque 4 ad 6, distantibus, 
gracilibus, haud perspicms, obscure amiato-anastomosantibus, re- 
ticulifl obeolctis vel subobsoletis, petiolo circiter 1 cm longo, m- 
fiorescentiis axillaribus, sohtariis, racemosis, circiter 3 cm longis, 
parcissime pubescentibus glabresoentibus, circiter 8-floris, pedicellw 
usque ad 1 cm longis, glabns vel subglabris, bracteis lanceolatis, 
acuminatis, 4 mm longis, bracteolis nunutis, oblongo-ovatie, obtusis, 
circiter 1 mm longis, floribus saltern 1 cm longis, sepalis orbicu- 
Jan-remformibus, circiter 4 mm latis et 3 5 mm longis, raargine 
distmete dense palhde breviter ciliato cxcepto glabris, corollae tubo 
glabro, 2 ad 2 5 mm longo, segments ext us oblongo-lanoeolatis 
7 mm longis in partibus expositis dense breviter subemereo-pube- 
scentibus, coteroquin glabris, partibus inflexis late obovatia, bifidis 



A ew Sumatran Plants 


191 


lobis late rotundatis, ovunn HulxilipHouh » 2 mm longo, tjumum 
loviter adpresse pubescent 1 

Sumatra, East Coast, Boenoet, Asalmn, Yates 299?, April 24,1927 

A species characterized by being glabrous throughout except in 
its very sparingly pubescent inflorescences, its cihate-margined 
sepals, and the densely pubescent exjM)sed parts of its petals, as well 
ns by its rather lnx, solitary, axillary racemose inflorescences 

LABIA TAE 

Gomphostemma Bartletth, sp nov § Eugomphostcmina 

Herba robusta perepicue cinereo-pu beset ns, ciruter 12m alta, 
caulibus circiter 8 mm diametro, rotundnfco-angulutis, sulcatin, den- 
siBBime stellato-pubescentibus, ramis ultiuus 4 mm crassis, den- 
sismme molhter tomentosis mdumento Btellato-plumoso, folns char- 
taceis, elhptico-ovatis, 16 ad 22 cm longis, 9 ad 13 cm latis, 
acutis vel obscure acuminaUs, basi late acutis, supra ohvaccis, sim¬ 
plies ter hireutis, dense ad costam norvosquo, pilis e basibus bulbous 
in parenchymate conspereis, subtus densissime cinoreo-pubescentibus, 
pihs Btellatis in costam nervosque etiam plumosis, nervis pninams 
utnnque circiter 8, perspicuis, elevatis, arcuato-anastomosantibus, 
retioulis distinctis, margine denlicukto, petiolo 4 ad 7 5 cm Iongo, 
dense stellato-pubescenti, vertiullastris subeymosis, plcrumque 
secus caulem aphyllum disposals, multiflons, pcdunculw mclusis 
dense cmeroo-pubcacentibus, rhachibus usque ad 1 cm longis, 
pedicelhs usque ad 4 mm longis, bracteis parvis, lmean-ianceolntis, 
acuminatis, dense steilato-pubescentibus, circiter 4 mm longis, 
calycibus circiter 1 5 cm longis, haud costatis, extus dense stellato- 
pubesoentibus, tubo cylindnco, sursum lcviter ampliato, 8 mm 
longo et 4 mm diametro, mtus glabro, lobis lmean-lanceolatis, 
graoiliter acuminatis, circiter 6 mm longis, intus plus mrnusve 
hirsutis, corolla ignota, nuculis oblongo-obovoideis, rotundatis, 
glabris, 4 5 mm longis 

Sumatra, Tapianoeli, between Panapparan and Pagar Batoe, 
Habinsaran, Bartlett 7985 , May 17, 1927 

A species manifestly allied to Gomphostemma Curttm Pram of 
the Malay Peninsula, characterised by the dense stellate indumentum 
on the sterna, inflorescences, and lower surfaces of the leaves, many 
of the hairs on the midrib and nerves being distinctly stellate-plumose, 
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those on the upper surface being simple from bulbous bast*, scat¬ 
tered on the parenohyma, but dense on the mldnb and nerves It 
differs from G Curitm Pram in its larger leaves, shorter peti¬ 
oles, apparently different indumentum, densely pubescent peduncles, 
much smaller bracts, and other characters 

Gomphostemma parvum, sp nov 

Planta parva, circiter 15 cm alta, caulibus baud ramosis circiter 
2 cm diametro, sulcatis, dense pallide breviter stellato-pubescenti- 
bus, folus ellipticis, chartaceis, 6 ad 15 cm longis, 2 5 ad 5 cm 
latis, supra aiiv&ceis, lumonbus disperse breviter stellato-pubesoen- 
tibua, pills hirsutis simphcibus conspersis cum stellatis intermixtw, 
glabrescentibus, subtus palhdioribus, ad costam nervosque dense 
breviter pallide stellato-pubescentibus, superficie conaperee stellato- 
pubescentibus, basi obtusis vel late acutis, apice rotundatis vel 
late acutis, margme deorsum integro, sursum irregulanter dentato 
vei undulato-dentato, nervis primarus utrinque circiter 4, subtus 
perspicuts, arcuato-anastomosantibus, elevatis, reticuhs laxis, petiolo 
2 ad 3 5 cm longo, breviter stellato-pubescenti, floribus axdiaribus, 
solitanis vel depauperatofasciculatis, usque ad 4 5 cm longis, 
subaessihbus, bracteia hnean-ianceoiatie, acuminatis, atellato-pube- 
scentibus, quam calycibus paulo brevionbus, calycibus iumoribus 
distincte, vetustioribus obscure costatis, extus coneperse omereo- 
stellato-pubescentibus, intus hirsutis, lobis anguste lanceolatis, 
longe acuminatis, circiter 7 mm longis, tubum aequantibus vel tubo 
paulo longioribus, corollae tubo extus oonsperse pubcscenti, deomum 
1 mm diametro, supra medium amphato, lobis latis, nuculis ovoideis, 
glabris, circiter 6 mm longis 

Sumatra, East Coast, along Aek Panialalangan, Pargambiran, 
Asahan, altitude 270 to 360 m , Bartlett 8176 , May 22, 1927 

A species manifestly allied to Gomphostemma vdultnum Benth of 
Assam, as illustrated and described by Pr&in in Ann Bat Gard 
Calcutta, 3 269, PI 98A 1901, but with narrower bracts, often 
solitary flowers, larger leaves, and apparently different indumentum 
The upper surfaces of the young leaves are supplied with scattered 
short stellate hairs and long stiff simple ones, the stellate ones decidu¬ 
ous, the simple ones more or less persistent, the very old leaves 
glabrous or nearly so At no stage of development are the leaves 
densely velutinous 
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Par a phloems brevidens, nov 

Hcrba usque ad 1 5 m alta, cauhbus cirukr 1 cm diametro, 
rotundato-angulatis, Bulcatm, brcvitfr adpresso rttrorso-hirHulis, 
folus membranaecis, oblongo-ovatin, 15 ad 30 un longis, 7 ad 11 cm 
latis, supra glabris, ohvaceis, subtus paulo pallidiorihuH, ad cost am 
et nervos et reticula bn vit< r adpn w pallide puls stenhlms, murgine 
brevissime denticulate, nervis primarus utrmqut ctrcil<r9, curvato 
ascendentibus, subtus perspicuis, anastomosant ibus, i>eliolo tenui, 
2 ad 12 cm longo, bn viUr adprisw pubescenti verticil last ns dense 
multifloris, bractus lanceolalis, acuminatm, leviler pul>escennbus, 
2 ad 3 mm longis, calycibus 8 ad 9 mrn longis, disperse breviter 
pubcsccntibus glabnsci ntibus, obscure 6-angulatis, sursum paulo 
ampliatis et 3 mm diametro, dentibus 5, apiculato-aeummatis, 
circiter 1 mm longis, tubo mtus glabro, corolla saltern 1 2 cm longa, 
tubo circiter 1 mm diametro, deorsurn glabro, 1 mm diametro, 
sursum plus minusvc adpresse hirsute, lobis ext us dense pallide hir¬ 
sute, nuculis glabris, lrregulanter comprcssis vel angulatis, oblongo- 
ovoideis, 8 mm longis 

Sumatra, hast Coast, Raroland, Bfcrastagi, Ffitcs 15 *8 (type), 
April 24, 1925, D£l6ng Sinkoet, north of BCrostagi, Karo Plateau, 
Bartlett 8568, June 24, 1927 

A species manifestly allied to Paraphlonus rugosa (Benth) 
Pram, differing conspicuously in its very short calyx teeth and in 
the densely pubescent exserted part of its corollas I first thought 
that this might be Gtmphostemma sumatrense Ridl , Joum Mai 
Branch Roy As Soc 1 85 1923, type from Bflmstngi, but Ridley’s 
unsatisfactory description does not apply sufficiently well to warrant 
this identification Pram describes and illustrates as Phloims both 
Paraphlomis rugosa (Blume) Pram and Paraphlomis obhmgifoha 
(Blume) Pram, Ann Boi Card Cakutta ) 9 59 60, PI 73, 74 1901, 
and earlier, op nt , 3 231-232 1890, extensively discusses both of 
these and a third one, Phlomxs javanica (Blume) Pram The last 
is very inadequately described, but two specimens from the original 
collection of the species, both labeled in Blume's handwriting, are in 
the herbarium of the New York Botanical Garden I can detect 
no constant characters by which this species can be distinguished 
from Paraphlomts oblongxjolxa (Blume) Pram The synonymy is as 
follows 
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pAHAPHirOMib ub lon Giro lea. (Blume) Praln in Ann Bol Qartl Calcutta, 0 60 
1901 

Ltonurus obiong\jolui9 Blume, Btjdr , 828 1826 
(lomphostemma maernpkyUum Miq FI Irvl Bat 2 988 1866 
Phlomts oblongijolui O Kta Rev (Jen 1*1 620 1891, Prain, in Ann Bol 
Card Calcutta 3 231 1801, 9 50, PI 73 1001 
fjeonuruM jaeantcus Blume toe cti 
Gomphoatemma petioiare Miq op at , 987 

Phtomi* javanica Pram m Ann Bol (lard Calcutta 3 231 1901 

Java, Celebes 


RUBIACEAE 

Acranthera longipes, ap nov 

Frutex parvus, caulibus glabns, circiter 8 mm diametro, folns 
longc (7 ad 9 cm) pctiolatis, chartaoeis, oblongis, supra in statu 
sicco atro-ohvaceis, glabcrnmis, circiter 25 cm longis et 9 cm 
latis, utnnque subaequahter angustatis, basi acutis vel leviter de- 
currenti-acuminatis, apice breviter acute acuminatis, ohvaceo-brun- 
neis, subtus pallidionbus, ad costam nervosque parce consperse 
adpresse lnrsutis, glabrescentibus, nervia lateralibus utnnque cir- 
citer U, subtus perepicuis, curvatis, prope marginem anastomosanti- 
bus, rettculis laxis, fructibus axillanbuB, paucis, breviter pedicel- 
latis, hneanbus, glabns vel paroiwume adpresse hirsutis, 4 ad 4 5 cm 
longis, 3 mm diametro, sepalis persistentibus oblongo-lanceolatis, 
acuminatis, 8 mm longis, 2 5 mm latis, gracihter 7-nerviw, bracteo- 
bs 4, oblongis, 3 mm longis 

Sumatra, East Coast, Marbau, Bilah, near Bilah Pertama (Par- 
baairan), Rahmal Sx Toroes 816, February-March, 1928 

A species charactenzed by its long-petioled, nearly glabrous, 
oblong leaves and its slender elongated fruits 

Acranthera Yateni, sp nov 

Frutex parvus, caulibus circiter 5 mm diametro, ciliato-hirsutis, 
plus minusve sulcatis et rotundato-angulatis, folds oblongo-elhp- 
ticis, chartaoeie, acutis, deorsum angustatis, basi cuneatis, 18 ad 
20 cm longis, 7 cm latis, supra ohvaoeis, glabris, subtus pallidion- 
bus, consperse breviter hirsutis, ad costam nervosque dense adpresse 
hirsutis, nervis primariis utnnque circiter 10, subtus perspiouis, 
curvatis, reticulU laxis, obecuris, petiolo 2 ad 3 cm Ion go adpresse 
hlrsuto, stipulis subglabris, ovatis, 1 ad 1 5 cm longis, inflorescen- 
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tiis axillanbus, fasciculutis, subseHsilibus vol brcviter pedunculatis, 
adpresse hirsutis, fructibus cyhndrius, rcctia vel curvatis, 3 ad 3 5 
cm longis, circiter 3 cm dmmetro, adpresse hirsutis, bractoohs 
oblongis, hirsutis, 3 5 mm longia, scpahs persistentibus extus con- 
sperse hirsutis, oblongo-ovatis, obtusis vol acutis, circitor 6 mm 
longis et 4 mm latm, 4-mrvns 

Sumatra, East Coast, Simeloengoen, Tinggi Rndja, Yates 2158, 
August 15, 1926, m forests, altitude about 500 ni 

The striking characters of this species are apparently its numer¬ 
ous straight or curved appressed-hirsute fruits, and its oblong- 
elliptic leaves, which are narrowed below, glabrous on the upper 
surface, and appressed-hirsute on the lower surface, particularly on 
the midrib and the lateral nerves 

Hedyotis Kurin, nom nov 

Hedyotu galxotde* Wall , Liat no 866 1829 nomtn nudum non fr Mucll 
1863 

lledyotxs Wallxchtx Kure, in Jonm As Soc Bengal 46(2) 136 1870 Hook 
f FI Bnl Ind , 3 63 1880, Gmib H bxam bnum , 2 62 1932 non 
Walp 1843 

Oldenlandxa WaUxchxx Craib, in Kew Bull 388 1011 

Oldenlandxa rosea Ridl In Joum btraUs Branch Hoy As Soc ,69 110 1911, 
FI Malay Fenxn 2 64 1923, non Hedyotis rosea Raf 

Sumatra, Tapianoeli, between langga and Pardoeaan, Habin- 
saran, Bartletl 7766 

A new name is necessary here since the specific ones of Wallich, 
Rurz, and Ridley are invalid in Hedyotis I have specimens of this 
Bpecics from Burma, Kunize 6208 , and Borneo there is also a 
specimen of Lobb 875 in the herbarium of the New York Botanical 
Garden, bearing a printed label “Java," but the locality “Moul- 
mem" is written on it, so doubtless the specimen is from Burma 

Mycetia brschybotrys, sp nov 

Frutex circiter 2 5m altus, partibus lumonbus inflorescentnsquo 
plus minusvo pubesccntibus exceptis glabcr, ramis incrassatis, 
pallldis, laevibus, mtidis, ultimis circiter 5 mm diametro, foliis 
obovatU vel elliptico-obovatis, chartaceis, 15 ad 30 cm longis, 7 ad 
16 cm latis, perspicue acuminatis, deorsum angustatm, basi obtusis 
vel aoutis, olivaoeie vel atro-olivaoeis, nitidis, supra glabns, subtus ad 
costam nervoeque breviter pubesoentibus, nems pnmarus utrinque 
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14 ad 17, curvato-anastomosantibus, subtus cum costa reticuhsque 
primarus perspicuis, elevalis, peliolo 1 ad 4 cm longo, stipuhs ob- 
longis vcl oblongo-lnnceohitm, acuminatis, ngidis, usque ad 2 cm 
longis et 7 mm latis, cyimn latcrahbus, vjx 2 cm longis, sohtanis 
vel fasciculatis, plerumquo in axillis defoh itis, plus minusvc pubo- 
scentibus, flonbus circiter 12 rnm longis, flavidis, siccih atrifl, t emitter 
pedicellatis, pcdicelhs circiter b mm longis, bractus ovatis vel lan- 
cfolatis, acuminatis, usque ad 3 mm longis, calycibus urceolatis, 
circiter 2 mm diamUro, conspersc hirsutis, lobis 5, basi latia, longc 
aeummatift, 2 mm longis, corollar tubo 11 mm longo, 2 mm dia- 
metro, sunsum leviter ampliato, glabro, lobis 5, oblongis, obtuBis, 1 
mm longis, staminibus 5, anthens oblongis 2 mm longis 

Sumatra, Cast C oust, DMPng Smgkoet, north of BPrastagi, Karo 
Plateau, Bartlett8674, June 24, 1927 in the U S Nation il Herbarium 
(type), DMfng Si Naboen (ascent from Kampong Cloeroe Krnnjan), 
Karoland, Bartlett 8609 in the U S National Herbarium, BPrastagi, 
Karoland, Yates 164%, Apnl 14, 1925 

A species strongly (haracterized by its large loaves and its very 
short lateral inflorescences, which do not exceed 2 cm in length 

Mycetia sumatrana, sp nov 

Frutex parvus, glul>er, ramis pallidis, laevibus, ramulis ultimo 
circiter 2 mm crassis, folua olivaceis, chartaceis, oblongo-elhpticis, 
10 ad 15 cm longis, d 5 ad 5 cm latis, utnnque subaequahter angu- 
statis, apice tenuiter suticaudato-acummatis, busi decurrenti-uuimi- 
natis, nervis pnmanis utnnque circiter 17, gracihbus, subtus ele¬ 
vatis, propc margmem curvato-anostomosantibus, pctiolo 1 5 ad 
2 5 cm longo, stipulis ovatis, acummatis, circiter 1 cm longis, 
usque ad 7 mm lulls pamcuhs terminahbns, solitanis, peduncula- 
tis, peduncuhs 5 cm longis, partibus flonfens pedunculum aequan- 
tibus, ramis pnmarns paucis, uifenonbus 2 5 cm longis, pedunculo 
circiter 1 cm longo supra basin bracteas 4 verticillatas ft rentibus 
quontm sunt binas ovatas 7 cm longas ct 4 mm latas, binas lan- 
ceolatas, acummatas, circiter 1 cm longas et 1 5 mm latas, bracteis 
supenoribus bracteolisque late orbiculan-ovatis vel remforimbus, 
1 ad 2 mm latis, margino papillose, flonbus 5-mens, pedicelhs 
5 ad 6 mm longis, calycibus cupulatm, circiter 2 mm duimetro, 
lobis^vix 1 mm longis acutis, corollae tubo circiter 1 mm longo, 
lobis 5, ovatis, acutis, tubum subaequantibus 
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Sumatra, Tapmnoeh, along the loin trail north of the Asahan 
River betwinm Toetf>epan and Si Makkoek, Bartlett 7485 , Apnl 21- 
25, 1927 

A sperim charach nzod by being cntirclj gl ibrous, by its papil- 
losc-margined upper bracts and bracteolcs, its \try short corolla 
tubes, terminal solitary inflorescences, and bj its pfduncles bong 
supplud about 1 cm above the base with i whorl of 4 conspicuous 
bracts, two of them Iwung ovate and two narrowl} lanceolate 

Mycetl* Yatesii, ep no\ 

hrutex subprostratus folus subtus ad eostam mrvosque et m- 
florescentus et ramulis ultimiM brevitcr consp< rw pubest entibus 
exceptis glabcr, rarnis brunneis, plerumque latvibus, ramulis ultmus 
circiter 1 5 mm crassis, folus lanceolatis vcl obhinceolatiH, char- 
taceis, 12 ad 21 cm longis, 2 ad 5 cm latis, utnnque suba< quahter 
angustatis, apice tcnuiter caudato-acuminatis, basi cumatis \el 
decurrenti-acuminatis, supra glabns, ohvaceis, subtus pnlhdionbus, 
ad oostam nervosque consperse brevitcr brunneo-pubescenlibus, vo- 
tustioribus glabrcscentibus, nervw pnmarns utrinque 11 ad 18, 
subtus elevatis, porspicuis, prope marginem curvato-anastomosan- 
tibus, reticulis pnmanis distinctis, subparallehs, pctiolo 1 ad 2 5 
cm longo, stipuhs lanceolatis, acummatis, usque ad 1 cm longis, 
inflorescentus solitanis, laterahbus, axillanbus et in axilhs defoh- 
atis, 2 5 ad 3 5 cm longis, brunneo-pubosccntibus, pauciflons, 
depauperato-paniculatis vel subracemosis, pedicdhs gracihbus, 4 
ad 8 mm longis, bracteis bracteohsque hnean-lanceolatis, aeumi- 
natis, lewter pubesc* ntibus, 2 5 ad 4 mrn longis, mtegns, flonhus 
4-meris, circiter 10 mm longis, calycibus breviter bmnneo-pubescen- 
tibus, tubo cupulato, circiter 2 mm dmmetro, lobis 5, anguste lan- 
coolatis, acummatis, 2 mm longis, corollae tul>o cylindnco, saltern 
7 5 mm longo, extus parce pubesccnti, mtus piloso, lobiR 5, oblon- 
gis, 2 mm longis, fructibus siccis ovoideis, cm iter 4 mm dmme¬ 
tro in vivo pellucidis 

8umatra, East Coast, Bandar Poeloeh, A&ihan, Yates 1641, 
along the Toba trail from Pargambiran to Adian I angge, Asahan, 
Bartlett 7693 (type), May 12, 1927, “sprawling shrub, yellow Howers, 
odorless transparent berries M 

A species characterised by its lanceolate to oblanceolate, slen¬ 
derly caudate-acuminate prominently nerved, elongated leaves, 
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solitary, rather short, lateral inflorescences and lanceolate entire 
bracts and bracteoles Its general alliance is with Mycetia laten - 
folia (Blume) Korth In many respects it agrees with Ridley’s un¬ 
satisfactory description of Mycetia angu8tifoha t type from BSr&stagi, 
but Ridley describes this as a tree 30 feet high, with glabrous leaves 
4 to 8 inches long and 0 5 to 1 inch wide Mycetia lanceolala (Miq ) 
O Kuntse, type also from Sumatra, has subtcrmmal 3-flowcred 
inflorescences 


Ophiorrhiza Ridleyi, nom nov 

Ophtorrhua bradeala Ridl in Joum Fed Malay Stale* Mu* 8(4) 47 1917, 
non Korth 

Sumatra, East Coast, Bferastagi, Yates 1529, Tapianoeli, between 
Panapparan and Pagar Batoe, Habinsaran, Bartlett 79^0, West Coast, 
Mount Singgalan at 1900 m altitude, Yates 24 SS 

Ridley curiously overlooked korthals' previous use of the same 
specific name for a very different Javan species 

Wendlandia ovata, sp nov 

hrutex glaber, rarrns ramulisque teretibus, rubro-purpureis, fo¬ 
il is subconaceis, sessilibus vel subsessilibus, late ovatis, 4 ad 9 cm 
longis, 3 ad 0 cm latis, mtidis, apice late acutis vel obscure breviter 
acuminatis, bnsi latiseime rotundatin, saepe leviter cordatis, subtus 
paulo pallidionbus, nervis pnmams utnnque circiter 10, gracihbus, 
curvato-patuhs, stipulis circiter 2 rain longis, abrupte apiculatis, 
pamcuiis terminahbus, peduncuiatis, glabemmiB, circiter 10 cm 
longis, rarnis mfcnoribus usque ad 7 cm longis, interdum bracteas 
foliaceas usque ad 1 cm longas ferentibus, flonbus in ramulis ultimis 
plus mi mis ve confcrtis, brev*seimo pedioeUatis, calycibus glabris, 
2 mm longis, lobis triangulan-ovatis, acutis, 0 5 mm longis, eorollao 
tubo cylindrico, 4 5 mm longo, lobis ellipticis, obtusis, recurvatis, 
1 5 mm longis 

Sumatra, West Coast, Fort de Kock, Yalea 2501 , April 22, 1927, 
on cliffs at Haran Kloof, flowers white 

A very strongly marked species, not only in being entirely gla¬ 
brous, but also in its sessile to subseasile, broadly ovate leaves, which 
are broadly rounded and often slightly cordate at the base, these 
vegetative characters differing radically from those of all other de- 
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scribed Malaysian species Mr J M Cowan 3 in his recent mono¬ 
graphic treatment of the genus recognizes fifty-seven species 

CAPRIFOLIACF\E 

Lonicera jasminifolia, Hp nov § N in toon, Ixmgiflorae 

Frutex scandens, glaber, minis rnmuhsque teretibus, grncdibus, 
ultimis circiter 1 mm crnssm, folus chnrtacois vel Hubconaeeis, 
glahris, oblongo-elhpticis, tcnuitcr acute acumiuatis, 1 >uri acutis, 
pallide olivaceis, 0 ad 9 un longis, 2 ad 3 cm latis, costa subtus 
elevata, nervis pnmnrus utnnque 4 vel 5, distantibus, gracihbus, 
haud perspicuis, obscure arcuato-anastomosnntibus, reticuhs obso- 
letis, petiolo usque ad 1 cm longo, articulato, pedunculis axillan- 
bus, 2-flons, glabns, 1 5 cm longis, Honbus buns, sessilibus, urcittr 
5 5 cm longis, bracteis lanceolatis, acuminatia, 1 5 mm longis, 
bracteolis suborbiculan-ovatis, 1 mm longis, calycibus glabns, 
3 mm longis, lobis 5, ovatis, subacutis, 1 mm longis, corollae tubo 
3 ad 3 5 cm longo, glabro, styhs gracihbus, parce coiiRperscque 
albido-hirsutis 

Sumatra, lapianooli, Sibolga to Taroetoeng, Y ales £5S/ fr Apnl 29, 
1927, altitude about 1000 m , a vine with white flowers 

A species characterized by its rather obscurely nerved leaves, the 
reticulations obsolete, its styles with rather widely scattered, white, 
more or less spreading, sometimes reflexed hairs It apparently 
belongs In the alliance with the Burmese Lonicera leianthn Kurz 

CUCURBITACLAE 

Melothria gracillpes, sp nov § Lumelothna 

Planta annua, scandens, scabemma, monoica, caulibus temubus, 
glabns, sulcatis vel angulatis, circiter 1 mm diametro, fohis ple- 
rumque 3- ranter 5-lobatia, rigidis, utnnque scabernmis, usque ad 
8 cm longis, margine Integra vel dlstanter irregulanter serrulato, 
hispidissimo, lobis basilaribus patuhs, oblongo-iancoolatis, acutis vel 
acuminatis, usque ad 4 cm longis, intermedio lanceolato, acuminato, 
usque ad 7 cm longo et 2 cm lato, supra olivaceis, albido-punctatis, 
punctuha papilloso-apiculatis, subtus pallidionbus, pallide hispiduhs, 

1 Co wad, J M , u Th« Qtnus WmuUandxa ” Note* Bat Oard Bd%nb , 16 233- 
316, PU. 233-236. 1932 
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btvsi truncatm vel lcvitor cordatiH, potiolo hispido, circltor 2 cm 
longo, cirrhis simphcibus, parco hispidulis glabrescentibus, saltern 
10 cm Iongis, inflorcscentus nxilJanbus, solitarns, iongt pedun¬ 
culate, pedunculis gracihbus, glnbris, usque ad 5 cm Iongis, flonbus 
(deficientibus) numerosis, racemose, conferlis, pedicelhs porsiHten- 
tibus gracihbus, glabns, 2 ad 10 mm longm, fructibus globose, 
circiter 1 cm diametro, laevibus, glabns, in statu sicco palhdis, 
solitarns, pcdunculo circiter 2 cm longo, sc minibus numerosis, 
obscure marginalia, palluhs, foveolate, oblusis, 3 ad 3 5 mm Iongis, 
oblongo-obovatis, leviter compressis 

Sumatra, bast Coast, Boenoct, Asahan, 1 ate* 1240, Dccemlier 21, 
1924, Silo Maradjft, Asahan, ttariletl 7228 (type), April, 1927 

This was first identified as possibly representing Melothria affinis 
King, of the Malay Peninsula and Borneo, but the tendrils are 
simple, not bifid, the leaves somewhat smaller and very differently 
lol>ed, as well as hispid, not pilose, on the lower surface It differs 
from Melothria marginata (Blurnt) Cogn , which is recorded from 
Sumatra, in its stnelly globose fruits, which are not at all cylmdnc 
or rostrate 

Siraitia, genus nov 

Hcrba dioica, scandens, ut videtur annua Flores masculi 
paniculati C alycis tubus brevis, intus squamis 5 honzontahbus 
instruetus, extus perspicue radial un elevato-nervosus, nervis radiatis 
cum submargmahbus anustomosantibus, lobis 5, trianguian-acumi- 
natis, brevibus, cum lobuhs 5 brevibus oblusis alternantibus Corolla 
patule 5-partita, segment is lanceolatis, acuminatis Stamina 5, 
libera, faucibus calycis mserla, falamentis linearibus, deorsum arnpli- 
atis, per pana approximate, antherae untloculares, sigraoideo-com- 
planatac > lores 9 et fructus ignoti 

Sinutut Stlomaradjae, sp nov 

Cauhbus scandentibus, partibus superionbus subrotundalo-4- 
angulatis, 4-sulcatis, 3 mm diametro, cinoreo-pubcscentibus, folks 
chartaoeia vel subraembranacels, ovatis, late cordatia, brcviter acu- 
minatifi, mtegns, olivaceis, circiter 17 cm longw et 14 cm latis, 
baai pedatira 9-nervils, lobis baailanbus late rotundatis, supra con- 
sperso pubcscontibus, pibs brevibus, flaccidis, eubalbidis, subtus 
minute atro-papillulatus, petiolo circltcr 9 mm longo, pubesoenti, 
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cirrhiH cincreo-pwbesoentibuH, bifnlis, saltern 15 cm longis, rnflo- 
rescontna cf axillanbus, longe (circiter 15 un) pedunculate, laxis, 
brevitor pubt scentibuH, usque ad 25 cm longis, floribus cf 5-mens, 
pedicellate, apcrtis, usque ad 3 un dumetro, cal>cibus ciruter 
13 cm diamctro, 5-angulatis vt 1 5-lohuhs, lobw trmngulanbus, 
acutm vel breviter acuuunutis, cum lobulis 5 brevibus obtusis vix 
1 mm longis alternant lbus, tubo extus perspicue radiatim elcvato- 
nervoso, ncrvis 10, pubescent lbus, turn mtramargi null bus rectangu- 
lantcr anastomosantibufi, corolla 5-partita, lobis lanceolate, acunu- 
natis, 7- vd 9-nervus, circiter 1 5 cm longe, deorsum 5 mm latis, 
patuhs, intus nunuU pal lido aubpapiltulalis, extus minute atro- 
papillulatis, stamimbus 5, per pana approximitis, fiWmcntis ciru- 
ter 4 mm longis, par<*e subpapilloms, deorsum nmpliatis, antlans 
sigmoideo-con duplicate, circiter 3 mm longis ct 1 8 mm latis, ob- 
tusis, l-loccllatis, squamis 5, horizon! alibus, tna/igulanbus, obtusis 
vet acutis, circiter 2 mm longis 

Sumatra, East Coast, Silo Marudja, Asahau, U H Bartlett 
8702a, June, 1927 

This new genus, dedicated to Prof< ssor II II Bartlett, seems 
manifestly to be alhed to Thladiantha Bunge, from which it differs 
in its sigmoid-conduphcate antlurs, its conspicuousl> elcvate-veined 
calyces, the radial veins anastomosing dirtUly with the equall> 
conspicuous mtramargmal \ein m its five small calycint teeth alter¬ 
nating with the five larger lobes, and in its short broad perianth tulie 
bearing at the insertion of the stamensfm distinct lobes or appendag* s 
that extend horizontally inward over the calyx tube, the filaimnts 
being borne at the junction of these appendages with the perianth 
tube The stamens art arranged in two pairs, the odd one being 
solitary The pistillate flowers and fruits an as >et unknown 
The generic name Hiruditt is derived from the Sumatran name of the 
collector, who made his botanical headquarters at Silo Maradja, 
Asahan, and was there adopted as a clan brother of the local chief 
Hia Maradja Si Halt Holboeng, “Siraitia” is a iatinizalion of Si 
Rait 

C AMPANl LACE AE 

Pentaphragma Bartlettii, sp nov 

Caullbus glabns, plus mmusve elongatis, saltern 15 cm longis, 
circiter 8 mm diamctro, folus aubconaccia, oblongo-ovatis, pallide 
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brunneifl, acutis vei leviter acuminatis, basi late acutis vel leviter 
decurrenti-acuramatis, leviter lnacqudaterahbus, 20 ad 25 cm longis, 
10 ad 12 cm latis, supra glabns, subtus plus minusvc pallide breviter 
furfuraceo-pubeseentibus vel st-ellato-furfuraceis, margine deorsum 
integro, sursum distincte dentato, nervis pnmanis utnnque 3 vel 4, 
distantibus, subtus valde perepicuiH, curvato-ascenden tibus, nervis 
secundanis perspicuis, laxe areuato-anastomosan tibus, petiolo 4 ad 
5 cm longo, inflorescent us axillanbus, ut videtur brevibus, scor- 
pioideis, leviter furfuraceis, brae te is tenuibus, oblongis vel ovatis, 
obtusis, palhdis, leviter furfuraceis, 7 ad 9 mm longis, 3 ad 5 mm 
latis, fructibus cylindncis vel oblongo-obovoideis, leviter furfura- 
oeis, circiter 1 cm longis et 5 mm dmmetro, sepalis perms ten tibus, 
lnaequalibus, obtusis, maionbus oblongo-obovatis 5 mm longis et 
3 mm latis, mmoribiiH late oblanceolatis 4 5 mm longis et 1 8 mm 
latis 

Sumatra, Tapianoeli, along the Toba trail north of the Asahan 
River between Toetoepan and Si Makkoek, Bartlett 7495, April 21- 
25, 1927 

I was at first inclined to refer this to Perdaphragma sumatrana 
Ridl , but it differs from Ridley’s description in its glabrous stems, 
larger, acute or acuminate, fewer-nerved leaves, much longer peti¬ 
oles, differently shaped bracts, and glabrous or nearly glabrous sepals 

Pentaphragma integrifohum, sp nov 

Herba humilie, caulibus haud ramosis, 2 ad 6 cm longis, circiter 
3 5 mm crassis, partibus mnionbus furfuraceis, folns intcgris, 
ovatis, oblongo-ovatis, ellipticis vel obovatis, plus mmusve lnacqui- 
laterahbus, integns, apice rotundatis, basi rotundatis vel acutis, 
plerumque 5-nervns, 10 ad 15 cm longis, 6 ad 10 cm latis, supra 
olivaceis, glabns, subtus palhdioribus, consperse pallide furfuraceis, 
nervis pnmariis supra basin utnnque 2 vel 3, ascendentibus, subtus 
perspicuis, secundanis paucis, curvatis, vix arcuato-anastomoean- 
tibus, petiolo plus minuave furfuraceo, 1 ad 2 cm longo, inflo- 
rcscentus axillanbus, solitanis vel binis, scorpioideis, 3 ad 4 cm 
longis, pedunculo circiter 1 cm longo, dense furfuraceo, floribus oon- 
fertis, biseriatis, sessilibus, parvis, bracteis membranaceis, oblongo- 
ellipticis vel elhptico-oblanceolatis, rotundatis, leviter furfuraceis, 
oircitcr 6 mm longis et 3 mm latis, plerumque deorsum angustatis, 
basi acutis, calycis tubo circiter 5 mm longo, deorsum leviter an- 
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gustato, leviter furfuraceo, lobis inembranaccis, lnaequalibiw, con- 
sperse debiliter pilosis, maionbuH oblongo-elhpticis, obtusis, 3 mm 
longifl, 2 mm latis, minonbus dumdio august ion bus, pel alia 4, 
glabris, oblongis, rotundatis, 3 mm longia et 2 mm latis 

Sumatra, bast Coast, near Aek Hordang, Loendoet ( oncession, 
Kocaloe, Bartlett 757$, Apnl 30, 1027, near Si Sahang waterfall, 
Pargambiran, Asahan, Bartlett 6737, February, 1927, Bandar 
Pooloe, Asahan, bates 2597 (type), near Oedjotng Batoe, al>ove 
Bandar Poeloe, Bartlett 6639, bebruary, 1927, Marbau, Bilah, near 
Bilah Pertama, Parbasiran, Rahmai Si Torota 1~>1, March, 192H 
A species apparently belonging in the group with Pentaphragmn 
begomaefohum Wall of the Malay Peninsula, but with very differently 
shaped, only slightly inequilateral, entire, rounded leaves and 4- 
mcroufl flowers 


Var longipetiolata var nov 

A t>po differ! pctiolo el on ga to, 2 5 ad 5 cm longo 
Sumatra, East toast, Silo Maradja, Asahan, m ar laloen Djo- 
nng, Rahmat Si Toroes 61 , December, 1927 The specimen differs 
further in its more elongated steins, about 15 cm long, and may 
ultimately prove to be specifically distinct Ihe inflorescences are 
very young 

New York Botanical Garden 
Bronx Park New York 
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UNUSUAL AGARICS PROM MICHIGAN* 

ALEXANDER H SMITH* 

T HE ssason of 1932 was exceptionally fine for fleshy fungi in 
general, and many Interesting agarios were collected by the 
writer Most of them, which were from the vicinity of Ann Arbor, 
were gathered during the late summer and fall During the early 
part of June the writer accompanied Professor E B Mains on a 
short trip to the region about Harbor Springs. Several very interest¬ 
ing late spring and early summer species were found at that time 
In addition, a few species collected previous to 1932, but still unre¬ 
ported, have been included, either because of their reappearance 
during the past season or because of their exceptional Interest 
Thirty species are treated, twenty-one of which bare apparently 
not been previously reported as occurring within the state. The 
remainder are interesting partly because they furnish exosllent 
illustrations of the sporadic appearance of species in this family and 
partly because of the additional information obtained concerning 
their identity and variations 

The collection numbers, determinations, and photographs are 
those of the writer unless otherwise stated All the collections have 
been deposited in the Herbarium of the University of Michigan 

AmttULAMA cauoaTa Vlv (PI XXXVI) — This apparently rather 
rare (pedes was found in three localities near Ann Arbor during 
the season of 1932 As Kauffman (4) has pointed out, besides 
the odorless form whloh he collected there are apparently two 
others, one characterised by a “ fruity” odor and the other by a 
pungent, disagreeable odor All three forms were collected dur¬ 
ing the season of 1932. The oolleotions from one locality were 
characterised by the presence of a marked “fruity” odor, or, as 
Bnsadob 0 ) has described it, "odore grato ut in Inoq/be ptno~ 

* Pm>w* from tlx Departaoacl of BoUay and the Herbariums/ tbs Uni ve¬ 
rity sf Ns. 437 

1 Th* writer wishes ts expects Us appredatloo to Pro/weor E. 8. Mtiru 
Ut titowet tad sdrito to tbs pnpstatfea d this paper 

soe 
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dora " In addition to the fruity odor the important features are 
the dark chestnut-brown fibnllose scales on the pileus and on the 
stipe below the annulus, the parallel hyphae of the gill trama, 
and the spores, which measure 7 8 X 5 56 m Two collections 
of the form with the disagreeable odor were found This is 
apparently A nardosmui Eli The hyphae of the gill trama were 
found to be parallel, and the spores measured 6 5-8 X 5-5 5 m 
T he scales on the pileus and stipe were also characteristic The 
fruit-bodies lacking an odor were found in the locality where 
Professor Kauffman collected his specimens, and were identical 
with his m every respect When fully mature the scales on the 
pilei of all three forms tend to separate, and as a result tho sur¬ 
face is covered by streaks of brown fibrils 
Since the three forms are alike in all characters except the 
odor, and since each has been found to be constant for that char¬ 
acter in its own locality, the following arrangement eeems desir¬ 
able 

ArmiUana caligala Viv — lypified by the fruity odor Nos 
32 329, Sept 2, 1932, 32-499, Sept 27, 1912, 32-507, Aug 12, 
1932, 92331, Sept 23, 1931, 9932, Sept 9, 1032 All these 
collections were from tho same locality near Ann Arbor, Mich 
Armillana cahgala Viv f in odors, f nov —A typo differ! 
odore nullo Specimen typicum in Herb Mich conservatum, 
prope Chelsea, Mich A H Smith No 32-543, Oct 8, 1932 
Armillana cahgata Viv f nardosmi* (Elks), comb nov (PI 
XXXVII) (Agancu* nardosmtus Ellis, Bull Ton Bot Club , 8 
75 1876, Armillana nardosmia (Ellis), P Saccardo, SyUoge 
Fungorum t 6 74) Ann Arbor Nos 32-498, Sept 27, 1932, 
32-568, Oct 10, 1932 Both collections were from the same 
locality near Ann Arbor 

Cutoctbb tortilis Fr — On wet muck in a low woods, Ann Arbor 
No 32-524, Oct 6, 1932 

Clitocvbe trullisata Elks —Found m the sand at Muskegon 
State Park, Oct 5, 1932, by George W Fischer This species 
is interesting bocause of its habitat and its relationship to the 
Laccaria group 

Colltbia delicatblla Pk — Pileus 0 5~3 mm broad, broadly cara- 
panulate to plane when expanded, surface appearing as if pruinose 
or frosted when viewed under a lens, faintly striate, flesh opaque, 
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pure white, margin remaining incurved for a long time lamellae 
adnate, narrow, moderately close to distant, pure white, rather 
thick for such a small plant, stipe 8*10(15) mm long, filiform, 
pure white, faintly prumose or puliescent under a lens, inserted 
on needles by a base which is more prumose than the stipe, 
spores 0-10 X 2 5 3 fi, no rystidia seen, basidia two-spored 
On spruce needles, Saginaw Forest, Ann Arbor No 32 275, 
Aug 12, 1932 

The type at the New York State Museum, Alban}, was found 
to have spores 9-11 X 1-4 two-spored basidia, and no differen¬ 
tiated sterile cells or cystidia The pure white pileus stipe and 
gills, pruinosc stipe, broadly convex: or plane pileus, and tin 
broad, incurved margin aid in distinguishing this species 

Collybia miseka Fr (sensu Bresndolae) (Pi XXXV111, Fig 1) — 
Pileus 4-10 mm broad, convex or partly expanded, with a 
broad umbo, evenly fuHcous at first, remaining fuscous on the 
disk, margin fading to drab, often with brownish tints, lubricous, 
densely prumose at first, lamellae distant to subdistant, broad, 
adnate or arcuato-adnato, drab with a whitish sheen, edge 
minutely eroded, concolor, stipe 1-3 cm X 1 1 5 mm , con- 
color with pileus and furfuraceous at apex, prumose over all at 
first, tubular, cartilaginous, taste faintly farinaceous, odor 
none, spores 8 5-9 5 X 4-5 n } broadly ellipsoid, basidia four- 
spored, sterile cells clavate with short projections over the apex, 
not numerous Gregarious on hummocks in a larch swamp, Ann 
Arbor Nos 32-637, 32-538, 32-639, 32-640, Oot 20, 1932 

The base of the stipe is often stained browmsfi Bresadola 
describes the spores as 9-11 X 5-6 p, and the basidia as two- 
spored Such a difference in spore site is to be expected between 
two- and four-spored forms and in it-solf does not constitute a 
serious objection Bresadola (1) docs not figure any stenle cells 
or cystidia The Michigan collections possessed the roughened 
clavato type on the gill edge, but, because of the cloeo resem¬ 
blance in all other respects, the writer believes that these col¬ 
lections belong here 

Collybia tknuipes (Sohw) Saco — This species has apparently 
been collected in Miclugan twice before (Pieters, 1894, Baxter, 
1920) During the early part of June, 1932, Professor Mains 
and the water encountered it rather frequently in the vicinity 
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of Harbor Springs, Michigan It seemed to prefer decaying beech 
logs Noa 32-45, 32-45a, June 4, 1932, 32-45b, June 5, 1932, 
32-06, June 7, 1932 

Cortjnarius KLhQANTioiDES Kauff — A single collection of large 
well-developed fruiting bodies was made The pilei measured 
8-11 cm broad The colors and markings were typical, how¬ 
ever, and the spores are similar to those of the type Collected 
in a low woods under oak and maple Pinckney No 32-420, 
Sept 15, 1932 

Cortinaruts luteus Pk — Pileus 2-5 cm broad, convex when 
young, broadly and obtusely umbonate or cxpanded-plane, 
breaking up into very minute dotlike scales in age, “sepia”* to 
“brownish olive” on disk, fading to "old gold” on the margin, 
flesh thick on disk, thin on the margin, “old gold ' also, lamellae 
moderately cloee to subdistant, broadly adnate or slightly dccur- 
rent, equal but becoming slightly ventricose in age, edge slightly 
eroded, “straw yellow 1 to “mustard yellow” when young, be¬ 
coming “ochraceous-tawny” in age and rather spotted, stipe 
4-8 cm long, 5-10 mm thick, fibrous, solid, slightly annulate 
from the “citron yellow” cortrna, “naphthalene yellow” over all, 
but soon becoming sordid “ochraoeous-tawny,” base at times re¬ 
maining “citron yellow”, cortrna pale yellowish but soon fading 
to white, spores 6-6 5 X 6 fx, slightly roughened, broadly ellip¬ 
soid to globose In mixed woods at Harbor Springs No 32-67, 
June 6, 1932 At Wilderness State Park it was abundant on 
June 7, 1932 (Nos 32-87, 32 88) Such an early appearance 
is exceptional in the genus Cortinarius 

CoHTmARixm olivacbo-stramineus Kauff — Gregarious on humus 
in a dense thicket of witch-hazel Ann Arbor No 32-322, 
Sept I, 1932 

Cortcnariub pinetorum Kauff — When young the fruit bodies are 
white, but they change to buff or light brown as they mature The 
older fruit bodies are often quite sordid The stipe is white, 
silky fibnllose, and olavate to oval-bulbous The spores measured 
8-10 X 4 5-5 Mi were slightly roughened, and were pale oinnamon 
under the microscope Although it is near C caespiioeus Pk , 
the spores indicate that it is more properly placed in this sped. 

1 All names of colon within quotation marks art taken from R. Ridgway, 

Color Standard* and Color Nooandature, 1012 



Unusual Agarics from Michigan 209 

The specimens were found growing fiubcespitoseJy on the humus 
in a deciduous woods near Pinckney No 32-433, Sept 15, 1932 
Cqrtinariub HUBROciNERBtTs Pk — PiJous 3-7 cm broad, reddish 
ashy to pinkish buff, faintly fibnllose, lamellae broad, subdistant, 
uncinate, violaceous, soon cinnamon-brown, stipe 4 9 cm X 1 
2 5 cm, bulb oval, 2 -3 cm thick, violaceous beneath the white 
remains of the universal veil, flesh purplish at first, soon whitish, 
spores 7 5-10 X 5-5 5 ji On a sandy ndge under aspen and 
oak Pinckney No 32-419, Sept 15, 1932 
Cortinahius veucopia Kauff — Gregarious on humus in low open 
woods Pinckney No 32 -434, Sept 15, 1932 
Flammuua amaka Bull (sensu Ricken) - Cespitose beneath the 
roots of a larch stump Pinckney Oct 10, 1931 
Flammula carbonari a Fr (PI XXXIX) — Pileus 1-2 5 cm 
broad, convex, becoming expanded or the margin remaining 
decurvcd, umbo none or very Blight, “russet” or “tawny” 
at firat, fading to “ochraoeous-buff," margin often paler and 
fibnllose from the remains of the veil, surface slightly viscid, 
flesh thick on the diBk, yellowish, taste slightly bitter, lamella* 
pallid or pale yellowish, becoming cinnamon from the spores, 
dose, broad, adnata, in age becoming sinuate, margin slightly 
eroded, stipe 1-3 cm X 2-5 mra , broadest above, whitish to 
“mustard yellow” at the apex, brownish in age, darker below, 
fleshy, hollow, fibrtllose from the veil, spores 6-7 5 X 4 fi, nar¬ 
rowly oval, basidia 18-24 X 5-6 four-epored, cystidia nu¬ 
merous, 40-60 X 10-15 a*, hyaline, fusoid-venfcnooae, no metaloid 
cysts seen On burned-over ground around larch and spruce 
stumps, Whitmore Lake Nos 32-10, May 5, 1932, 51332, 
May 13, 1932, 32-221, May 15, 1932, 32 221a, May 15, 1932 
The peculiar cysts emphasised by Kauffman (6) for F high- 
landerms Pk were lacking in these collections The fungus was 
not abundant in the burned area at any one time, but was collected 
throughout the season 

Flammula uquiritiae Fr —Pileus 4-9 5 cm broad, convex to 
plane, margin decurved, dry, pellicle not separable, not hygro- 
phanous, neither shining nor fibrilloeo, minute patohlike scales 
visible under a lens, “ oehraoeous-orange ” to “xinc orange," 
becoming “ferruginous," “cinnamon-rufous," or “hasel," usually 
evenly colored, lamellae depreesed-adnate when young, adnexed 
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in age, broad (11 mm), close, broadest behind, tapering evenly 
to the margin, “yellow ocher’' when young, becoming ferruginous 
in age or when bruised, not separable, edge even, stipe 2-4 cm 
X 4-7 mm , “yellow ocher” when young, with a paler apex, 
becoming ferruginous in age, stuffed, appearing attached to sub¬ 
stratum by a broad yellowish mat of mycelium giving the lower 
portion an inflated appearance, the base of the stipe usually pro¬ 
jecting through this mto the wood, exrentnc or central depending 
on the point of attachment to the substratum, at first covered 
with yellowish fibrils or pnunosc over all, finally glabrous, spores 
pale ochraccous under the microscope, 7 8 X 6-6 fi y between 
“ochroceous-orange” and 1 jellow ocher” in mass, cjstidia none, 
taste bitter, odor none On old elm and oak logs, Ann Arbor 
Oct 8, 1931 

This species seems to prefer a coniferous substratum The 
Michigan collection was compared with specimens collected on 
coniferous wood, but no important differences could be found 
Hygropiiohus palitdosus Pk — Pileus 6 10 cm broad, convex or 
obtusely conical, broadly depressed m agt, covered by the re¬ 
mains of the universal veil in the form of a layer of gluten 2-3 mm 
thick or often in masses 5 mm thick, gluten hyaline at first but 
giving an ochraceous sheen to the pileus in even the unexpanded 
sporophorcs, almost cinnamon in age, showing a brown “netted” 
pattern, whitish, pinkish vinaceous, or faintly purplish lieneath 
the gluten, flesh thick, white, soon cut up by grubs, gills adnate 
then decurrent, moderately broad, tapering toward both the 
margin and the stipe, close to subdistant, tiecoming sordid- 
greenish spotted in age, stipe 6-10 cm X 1-15 cm equal, 
base narrowed to a short root like prolongation, glutinous over 
part of its length from the universal veil, white scabrous-dotted 
above at first, in age the dots becoming sordid yellowish, annu¬ 
late from the veil, sordid concentric circles often caused by the 
drying gluten, white and solid within, odor and taste none, 
spores 8-10 X5 7 /i, broadly ellipsoid, bamdia four-spored, 
gill trama of divergent hyphae Pinckney, No 3^436, Sept 16, 
1932, Ann Arbor, No 32-674, Oct 14, 1932 

When well developed this is one of the most striking species 
m the subgenus Lunacium The greenish stains on the lamellae 
are very conspicuous, as are the yellowish dots at the apex of the 
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Htipe This species was collected first by Professor Long} ear at 
Greenville, Michigan, and sent to Dr Peck who m 1902 described 
it as a new species Previous to this year (1912) it has apparently 
been known only from the typo locality 

Inocyhf palitdinkua Pk (PI VL, Fig 2) - 1 lus small species 
was described by Peck from New York and apparently has not 
been previously reported outside that state It rew rubles / 
geophylla in stature and color, but diff< rs in having angulur- 
tuberculate spores Whitmore Lake, Aug 8, 1929 This deter¬ 
mination was checked by Professor Kauffman 

Lactakiuh Bouohtoni Pk — Pilous 2-5(10) cm broad, at first 
obtuse, flattened or convex, * walnut brown,” firm md brittle, 
at length subexpanded, depressed in the center, < acao brown * 
to “Japan rose” when young, covered by a hoary film, pruinose, 
surface finally becoming minutely subtomentosc-pruinost, flesh 
whitish, thick, unchanging, lamellae aul)decurrent, narrow, 
crowded, "warm buff * to ' pinkish buff” becoming “light ochra- 
ceous-buff” in age, a few forked, thin, becoming subpruinose, 
edge entire, concolor, Btipe usually 3-9 cm long, 4 10 mm 
thick, equal or subventricose, concolor with pileus, hoar>, becom¬ 
ing cavernous-hollow, milk white, unchanging, scanty, amd, 
odor none, spores 8 10 X 7 8 rough, bamdu two- and four- 
spored, cystidia rather abundant, clavate, hyaline in young 
fruit-bodies Pinckney, Oct 10, 1931 
This species is closely related to Lactanus rufus It is not 
infrequent during the late summer and fall in spruce bogs near 
Ann Arbor 

Leptonia chaiybaea Fr — Pileus 1 5-3 cm broad, obtusely enm- 
panulate with a slightly depressed apex, innately fibnllose, not 
hygrophanous, not stnate, evenly deep bluish black, dry, lamil- 
lae close to subdistant, very thin, adnate, seceding, not ventneose, 
taponng gradually to the margin, edge eroded and whitish, 
remainder a sordid watery blue, stipe 4-fl cm X 3-4 mm , con- 
color with pileus, covered by a faint layer of grayish fibrils, white- 
cottony at the base, often compressed, spores 7-10 X 5-7 n, 
5-6-angled, angles pronounoed On soil, Lakeland No 32-414, 
Sept 14, 1932 

Leptonia subserritlata Pk —Pileus 1-4 cm broad, margin in¬ 
curved for a long time but finally expanding, center deeply 
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depressed, color white, becoming a pale grayish brown “light 
buff” near the margin, center darker, surface appressed-fibnllose, 
disk subscaly, appearing stnate to the disk from the fibrils, not 
pellucid-stnate, lamellae moderately broad, white, becoming 
flesh-colorcd, close to subdistant, rounded-adnate, edge eroded, 
concolorous at first but staining blackish when bruised, in age 
the margin of the pileuB and gill edge are often stained black, 
stipe 4-6 cm X 2-3 mm , watery grayish, the apex pruinoae, not 
punctatc-dottcd, white-cottony at base, pale watery grayish to 
nearly white above spores 8-10(11) X 5-0 sterile cells rare, 
clavatc, slightly larger than the basidia This is a striking 
fungus because of the deeply depressed pileus, pale color, and 
the mannor in which the lamellae stain It was collected on 
humus m a low woods at Lakeland No 32-412, Sept 14, 1932 
Naucoria bklluloides Kauff (PI XL, Fig 1) — Kauffman (5) 
has described the spores of this species as “rough, dark rusty 
under the microscope ” The writer found upon reexamining the 
type that the spores were ochraceous, but otherwise as Professor 
Kauffman described them In the Michigan collections the 
spores were truly dark rusty Immature spores were also found 
in the same mounts, which resembled those of the type very 
closely, and it is probable that through some accident in the 
field the mature pilei m the typo collection were not preserved 
The specimens in the type collection were on rotting wood 
During the spring and summer of 1932 this species was found to 
be very common on oharred hummocks in a burned-over bog at 
Whitmore Lake Nos 32 9 (Joyce Hedrick), May 5,1932, 32-32, 
May 30, 1932, 32-243, June 18, 1932 
Naucoria cucumis Fr — Pileus 2-3 5 (4) cm broad, oampanulate, 
becoming re pan d, umbon&te, “fuscous” or “ chestnut-brown,” 
fading to “fawn color,” dry, pruinoee-silky, corticated with a 
thick layer of dark rusty brown hyphae, tissue hyaline next to 
the lamellae, lamellae broadly adnate, becoming pruinose, 
stipe 3-4 cm X 2-4 mm , equal, slightly thicker upward, tough, 
elastic, pruinose to subvelvety, even, terete, chestnut-brown or 
fuscous throughout, spores 8-9 5 X 3-4 narrowly oblong, 
obtuse, smooth, pale, cystidia 40-50 X 12-20 p, broadly lanoe- 
olate, subventneose, or acuminate, smooth, hyaline, present on 
sides and edges, surface of pileus provided with similar cystidia 
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giving the pruinoee appearance, bimidm 25 28 X 5-6 pi, four- 
spored, odor slight, reminding one of fresh vegetables Col¬ 
lected June 25, 1929, on humus m a pine plantation near Ann 
Arbor The determination was made by Professor Kauffman 
and the description is taken from his notes The fungus was 
found again on July 7, 1932 (No 52-257), and Aug 17, 1932 
(No 32-305) All the collections were made by the writer 

Nolanka dysthales (Pk ) Atk (PI XXX\ III, big 2) — A large 
form (PI XLI) was found in addition to typical specimens The 
pilei of the large form measured 2^4 cm broad and the stipe 
7-10 cm X 7-9 mm In all other characteristics it was typical 
Nos 32-385, Sept 9, 1932, and 32-413, Sept 14, 1932, were of 
the typical form No 32-547, Oct 8,1932, was of the large form 
All collections were from the vicinity of Ann Arbor 

Omphalia integkella Fr (PI XLI1) — This species is apparently 
very rare in Michigan The bamdia were found to be two- 
a pored, the spores measured 7 8 X 4-5 p, and no cystidia were 
seen The whole plant is pure white, the flesh opaque, and the 
gills are veinlike The stipe is usually fibrous-dotted and the 
base slightly enlarged Collected on old pine bark, Ann Arbor 
Nos 32-254 and 32 254a, July 3, 1932 

Omphalia maura Fr (non Kicken) (PI XL1II, Fig 1) —The 
fruit bodies in the Michigan collection correspond to those of 
the species as described by Lange (7) The form described by 
Rioken (9) and reported by Kauffman (5) possesses a thick ge¬ 
latinous pellicle, and cystidia were found on the sides and edges 
of the lamellae 

Omphalia speirba (Fr) Lange (PI XLI 11, Fig 2) — Pileus 5- 
10 mm broad, convex, becoming plane or with the margin ele¬ 
vated, not umbonate, fusoous on the disk, fading through drab 
and gray to whitish on the margin, glabrous, dry, stnate, surface 
uneven, wrinkled radially, membranous, often widely plicate, 
lamellae adnate or adnate-decurrent, distant, grayish, edge con- 
color, interspaces venose, stipe short, 1-3 cm X 1-15 ram, 
pale gray or whitish, densely r&diately strigose at base, not bulb- 
oee, becoming yellowish at base m age, spores 7 5-8 5 X 4- 
5 5 pi, basidia 23-20 X 5 pi, two-spored, sterile cells basidium-like, 
smooth Lange has placed this species in Omphaha and has 
described its variations very well The Michigan fungus is close 
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to 0 Unutstipes Lange, but that species is said to intergrade 
with 0 spetrea Found scattered on email sticks in a low swamp, 
Stockbridge Nos 32-21, May 28, 1932, 32-543, Sept 21,1932 

Pleuhotus cyphellaeformis B A C Pilcus 1-14 mm broad, 
3-5 mm high, pendulous, vase-shaped, neither truly resupinate 
nor stipitate when young, point of attachment excentnc, surface 
covered with minute white fibrous specks, then glabrous, viscid 
when mature, dark blackish gray at first, becoming lighter in 
age, large specimens slightly plicate-striate when expanded, la¬ 
mellae narrow or moderately broad, distant, not meeting at a 
point but ending before they reach the base of the fruiting body 
(in large specimens sometimes growing down and meeting at a 
point as well as becoming rather ventncose), pale gray to whitish, 
entire surface of the inside of the pileus unicolorous, stipe none 
or a rather slightly elongated tubercle, pruinose or pubescent at 
times, spores allantoid, 7-8 X 25 3 p, baeidia four-spored, 
cystidia and etenle cells not seen, pileus trama of gelatinous 
hyphae often bearing clamp connections, gill trama slightly 
gelatinous On decaying stems of Solarium Dulcamara r Ann 
Arbor No 32-262, July 28, 1932 

The margin of the pilcus is mrolled at first and pruinose, as 
it expands the white particles often become arranged in con¬ 
centric rows 

Thicholoma aurantium Fr — This species has been found abun¬ 
dantly under spruce at Saginaw forest, Ann Arbor, for the past 
two years Nos 10231, Oct 2, 1931, 32-474, Sept 23, 1932 

Thicholoma impolitum Fr — Pileus 5~10 cm broad, convex or 
slightly umbonate, dry, surface glabrous but appearing oottony, 
white when young t m age more creamy, often brownish on the 
disk, surface often cracking radially, margin recurved or mrolled 
for a long time, finally becoming plane, flesh thick, when bruised 
becoming “sulphur yellow" near the surface but not changing 
deep in the flesh, odor reminding one of fresh turnips, taste none 
or faint, lamellae narrow, crowded, slightly rounded-adnate, 
white, soon becoming “sulphur yellow" when bruised, stipe 
short and thick, 3-8 era X 1-2 cm pure white, soon becoming 
“sulphur yellow" if handled, oottony at base, furfuraccous at 
the apex, clavate, becoming equal, spores 4 5 5 X 3-3 5 oval, 
baeidia two- and four-spored The stains on the pileus and 
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stipe ultimately become reddish tan Subcespitose to scattered, 
under oak First collected by Kauffman on Nov 7, 1926 Nos 
71931, Oct 7, 1931, and 32-396, kept 14, 1932, were collected 
by the writer 

Volvaria Lovkiana Berk (PI XLIV) —This rare species has 
apparently been collected in only two localities in the region of 
the Great Lakes Dearness, 1896 (North Am Fungi, No 1509) 
found it near London, Ontario, and Harper (2), 1916, reports a 
collection which was sent to him from Minnesota 

The writer’s specimens were found growing parasitically on 
the fruit bodies of Chtocbye nebularts , and as a result the host 
fruiting bodies were quite contorted and deformed A few fairly 
typical specimens, however, enabled the writer to identify the 
host with certainty There seems to be some question whether 
or not the parasitic Volvana is a distinct species or a parasitic 
form of a terrestrial species Tor a discussion of this question 
the reader is referred to Harper (2) and Maire (8) 

Univkraitt or Michigan 
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THE FRESH-WATER ALGAE OF 
NEWFOUNDLAND • 

PART I 

WM RANDOLPH TAYLOR 
Introduction 

I N 1926 tbe writer was able to examine and contribute to a joint 
report upon a few vials of algae from Newfoundland (Taylor 
and Fogg, 1927) 1 In spite of the email amount of material, these 
samples suggested that tbe distribution of the phanerogam flora 
reported by Femald (1911, 1918, 1929, 1933) might be paralleled 
by that of the fresh-water algae The collection of 1936 by John M 
Fogg, Jr , was supplemented m 1929 by two larger groups, one from 
the vicinity of St Johns by Miss Bello Burr, and the most extensive, 
one from the west coast by Bayard Long In view of our very 
limited knowledge respecting Newfoundland algae, practically con¬ 
sisting of only Cushman’s short papers (1904, J907) and some notes 
on diatoms and marine algae, the attractiveness of a study of these 
aeries was very great Apart from the importance of cataloging the 
algal population of any unexplored area, the peculiar character of 
the island multiplies its significance Fern aid has discussed its 
unique character in supporting arctic and southern species among 
the expected boreal types, and has offered an explanation of the 
situation The oentral districts of the island are not represented in 
the present collections, all of which come from near the coast, but 
it is not anticipated that any large group of species would be re¬ 
stricted to the oentral area and so be missed on this account Local¬ 
ities from which collections are available may be grouped in four 
districts" the midwest of the northern peninsula, the midwest of 

* Papon from the Department of Beta ay of the University of Michigan, 
No 40& A enwiderabie part of this study was done at the Marine Biological 
laboratory, Woods Hole, Massachusetts. 

1 The ttet of literature sited will be appended to Part II 
317 
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the island as a whole, the south coast toward the west, and the 
southeast angle of the island That such sampling can really repre¬ 
sent the whole flora or features of distribution with completeness is 
unthinkable, but there have resulted from the study a very sur¬ 
prisingly largo list of species (the great bulk new for extreme north¬ 
eastern America) and certain notable indications of local algal dis¬ 
tribution 

The writer acknowledges with the greatest pleasure the care of 
the collectors m bringing back these valuable samples For the 
first series descriptive notes on the district have already been pub¬ 
lished (Taylor and Fogg, 1927) The second series, collected by 
Miss Bello Burr about S£ Johns, is from the area most affected by 
man The third and largest senes, brought by Bayard Long, was 
notably supported by data on habitats and phanerogamic associates 
Dr Fogg was of the party on this trip also, and gave the benefit 
of his algal experience Mr Long’s extensive familiarity with the 
Newfoundland flora enabled selection of localities to be made with 
great effectiveness To Professor M L Femald the wntcr has been 
indirectly indebted from the lx ginning, since two of the senes were 
collected on expeditions directed by him and since the study was 
later fortified dimtly by his information and advice Dr Nellie 
Carter kindly examined a series of notes on the more troublesome 
dcsmids and m most helpful suggestions gave the advantage of her 
wide expenencc For generous and extensive help in many ways, 
especially in preparation of the new descnptions for publication, 
the wnter is under great obligation to Professor H H Bartlett 

M ATERIAL8 

The first senes of Newfoundland algal samples, collected by 
John M Fogg, Jr, dunng the first fortnight in September, 1926, 
consisted of a very few vials Three samples came from the Bay of 
Islands (49° 10' N L) on the west coast F 1, from wet sea cliffs 
on French Island, F2, from a nil In an alder thicket on Woods 
Island, and F 3, from wet rocks of a serpentine ridge on the North 
Arm The other vials all contained samples from the neighborhood 
of Burgeo (47° 40' N L ) F 4-5, from wet gtieismc ledges and F 6, 
from peaty slopes at Great Baraehois, F 7, from a stream on a peaty 
slope and F 8 from a growth of Utricularia in a pool at Grandys 
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Brook, P 9, from h pool among gnusrnc rocks near Burgoo itself 
A fuller description has been published (Taylor and Fogg, 1927) 
The second senes of colli ctions was nmdo by Miss Belle Burr 
(September 18-19, 1929) on the southeastern mde of the island 
(47° JO' N L ), mostly in Bownng Park, neir St Johns Collections 
B 5, 7, and 14 were attached to rocks or sticks in running water, 
B9 and 20 were squeezed from moss, B 8, 11, 12, and 15 were 
attached to leaves or stonework in quiet water or pools, B 6 came 
from moss Sample B 10 was scraped from slink alxw the level of 
standing water, B 17 and 19 were colitcled from damp soil, B 13 
was scraped from a spnng trough The nmamder of this group 
came from Whitboume, southwest of St Johns, and fartlnr inland 
From grass in pools or other quiet water came B 21, 21, ind 26, 
B 24 was detached from a floating log Sphagnum squeezings pro¬ 
vided B 22 and 27, B 25 was scraped from an emersed rock, B 28 
and 29 came from the surface of a ditch 

The third and most ample senes of collections was made by 
Bayard Long between July and Scptemt>er, 1929 The most north¬ 
erly series (112-136) was collected in late July and the first week 
of August on the northwest coast from about St John and Ingorne- 
choix bays (50° 40' N L ) The center of operations was Old Port- 
au-Choix, with collections from Pomtc lliche and cm St John and 
Ingornechoix bays A special group (lli, 117, 118, 121, and 126) 
comprised green liquid from pitchercd leaves of \ arracemu purpurea 
From wet limestone sea cliffs came 120 and 121, Iho latter as ge¬ 
latinous masses associated with Cryptogramma *S teUcriana and The - 
lyptens Robertxana Wet limestone rocks on the shore of a pond 
containing Mynophylium exalbescens furnished 122 Rills on a 
peaty slope over limestone charactered by Euphrasia disjunct#. 
provided 134, and turfy limestone barrens notablo for Sahx reticu¬ 
lata and Pinguicula vulgans, 115 In limestone bog barrens there 
were many ponds, mostly with marl bottoms One, having a vege¬ 
tation marked by MynophyUum exalbescens and Potamogeton fill - 
formis, gave 116, others without (known) distinctive vegetation 
yielded 112, 114, and 119, 135 came from a marly quagmire pool 
supporting a growth of Drosera lineart? and Carez microglochm At 
Eddys Cove soepy runs over limestone margined by Juncus albicans 
provided 136 At Port-au-Choix sea cliffs on which grew Value 
calmcola and Arnica Gnscomx furnished 124 and 125, 127 came 
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from a pool above, with gelatinous masses on Btones Doctors 
Hill afforded several samples, mostly from Deep Gulch Brook and 
its vicinity From rocks in a snow-fed brook containing Veronica 
humtfusa came 128, a swift brook in close proximity to beds of 
V humifuaa and Eptlobium Homemanm gave 132 On an ice-oold 
seepy slope with E Hornemanni and Monlia was collected 129 
On the hill summit a pond with quart site boulders supported Sphag¬ 
num and a water moss, with gelatinous masses, 130 In spruce 
woods near the base of the hill green scum from a 'rising spring” 
and squeesmgs from moss in vegetation marked by Calabro&a aqua¬ 
tica gave 133 

the second district represented by Long’s August collections 
was the area of Bonne Bay (49° 20' N L), nearer the middle of 
the west coast of Newfoundland On the Mam (East) Arm at Tuck¬ 
ers Head, from seepy limestone cliffs near the sea, on which grew 
Primula laurentiana and Arnica Femaldn, was secured 142, and in 
a similar situation at Stanleyville associated with Polygonum vttn- 
parum and Tofehha minima , 139 On South Arm at Middle Brook 
m shallow backwater pools filamentous green matter was collected 
for 152, dripping slate and serpentine rocks about waterfalls at 
Shoal Brook bearing Adiantum pedatum aleultcum and Cystoptens 
fragihs laurentiana gave 138 a springy roadside ditch with Sagina 
procumbent and Veronica amencana furnished 137 Lookout Moun¬ 
tain yielded bog material from about several ponds and pools, rep¬ 
resented by collection 140 from a peaty pool with Sckuaea pusilla 
and Dro&era anglica , 145 with Chamaedaphne, Andromeda, and 
Drosera, 146 with Isoetes, and 147 with EUocharts pcUustns, from 
about Schxzaea pwnlla and mosses with Rhynchospora alba and Po- 
gonia ophioglossmdes came small gelatinous masses, 141 From The 
Tableland, in an area of serpentine rock, material assembled from 
brooks and seepy rocky slopes was collected for 149, and from 
pools associated with Erxophorum Cham%88onta t for 148 Sarracenia 
pitchers here afforded a green liquid, 150 Scattered stations m the 
area were the mouth of Wallaces Brook, where 144 was taken from 
seepy red shale cliffs, on which grew GenHana ncmphila and Par- 
naseta pauciflora, a brook from a spring within tide limits on Main 
River near Lomond, 151, and wet dionte cliffs near Western Head 
on the Gulf of St Lawrence, associated with Oxyna dxgyna and Arte¬ 
misia lolisecta , 143 
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Finally, a third group of Long'# samples, collected in July, came 
from the Bay of Islands district, somewhat south of Bonne Bay, 
supplementing the Fogg senes from the same area On Middle Arm 
material from Penguin Head (109) came from a seepy limestone 
cliff, from a nil in limestone with Primula mtslassimca and Poly¬ 
gonum tnvtparum, 108, and from Cutwater Head, along a rill on 
cliffs of lime and slate, 111 The South Arm at Big Barachois gave 
more seepy limestone-cliff material, 110 Samples from Mclvers 
Cove came from about the village 102 from ditches, 103 from wet 
spruce and alder thickets, and 104 from a weepy slate face with 
Shepherdia canadensis and Draba arabimns A number of collections 
were made near village centers up the Humber River at Petnes 
(September) in a spnngy pool below a spruoe-wooded slope, 153, at 
Curling (July) a film from boulders in a brook, 106, from slaty ledges 
bordering a swift brook, 107, and a springy railroad ditch (Septem¬ 
ber), 154, Corner Brook (September) from a roadside ditch, 155, 
and from seepy depressions in turfy slopes with Juncus, 156, Hum- 
bermouth (July), from a flowing railroad ditch with Ltnum calharti- 
cum and Mimulus moschatus and farther above at Hannahs Head, 
a cold spring in limestone cliffs (July), 105 

The proportions of different types found m the algal populations 
of Newfoundland must be surveyed very briefly Since hmno- 
plankton samples were absent and scrapings from wet rocks were 
scantily represented, most of the collections came from bottom ooso 
or crusts or from among mosses or aquatic macrophytes Pure 
myxophycean associations were very infrequent Collection 106 
yielded Phormidium from boulders in a brook, 110 Scytonema and 
121 Gloeothecc, from wet limestone cliffs. It is interesting to note 
that samples dominantly myxophycean, like 122 of Scytonema and 
135 and 119 of mixed Chroooocoaceae, graded from these in which 
desmids were secondary to samples like F 6, 8, and B 28, in which 
deemids were more important than the Myxophyceae In B 28 
Clostenum was a major item, but otherwise the desmid population 
was highly oomplex The material was principally derived from mar¬ 
gins of pools 

The genus Spirogyra was much more important than in the 
alpine regions of British Columbia (Taylor, 1928), but Mougeotia 
was rarely abundant In B7, 101, 104, 149, 152, 155, and 166 
sterile Spirogyra was dominant, without significant admixture, on 



222 Wm Randolph Taylor 

wet cliffs and in nils, streams, and ditches Zygnema held similar 
place in 138 and 164 Mougeotia in 134 filled a nil associated with a 
mixed unicellular flora, including many desnnds, especially Cosmaria, 
Spirogyra in 136 dominated a desmid colony Some stations sup¬ 
ported Zygnemataceae in mixture, us did 116, and these, too, (112 
and 116) showed desnnds in association Zygnemataceae-Desmidi- 
aceue populations were nchest in pools Dosmidiaceae alone char¬ 
acterized the flora in some stations, as in B 25, 140, and 146, usually 
with numerous small Myxophyceae, and these, too, were from pond 
margins At 130 Microthammon distinguished a mixed myxophy- 
cean-desmid flora in moss of a pool Ulothnx, 107, was abundant 
in a brook Otdogonia occasionally were dominant, fairly pure in 
B 5 and 153, but in B 20 and 103 they occurred with numerous 
desmid* Rhizoclomum, too, appeared as a major floral element 
in 133, and in 120, scraped from a rock, with Myxophyceae Vau- 
chena was prominent in 132 and 142, fairly pure and probably 
forming marginal mats Botryocoocus, 145, was dominant in a pool, 
with Dinobryon, Myxophyceae, and desinids Tnbonema in B 14 
was unaccompanied in 129 it was associated with a vanety of 
desmids Diatoms dominated three samples Cymbella in 111 and 
109, Diatoma in B 13, and Synedra in B 21 Synedra alone had a 
sinking admixture of desmids Of more specialized floral elements 
there may be noted the Dictyosphaena plankton in the Sarracema 
pitchers mentioned in the station list, the Hydrurus population of 
streams at the localities for 128 and 131, and the Ophrydium with 
Chlorellae in 114, 127, 147 It is remarkable that no Btation (except 
that of the Sarracenia pitchers) was dominated by Protoooocales 
and that the Myxophyceae played a relatively unimportant r61e In 
the formal list each numbered collection is ascribed to a correspond¬ 
ingly numbered collecting station, abbreviated “Sta ” 


Discussion and Distbibution 

Put as concisely as possible, Femald’s analysis of plant distribu¬ 
tion on Newfoundland may be generalized as follows The rocks 
east of the Long Range Mountains and south of the northern 
peninsula tend to yield an acid soil, the crests and western slopes of 
the mountains are predominantly calcareous, with serpentine in 
some districts Respecting glaciation, it appears that the island 
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escaped the Pleistocene continental sheet, bat had a locul ice mass 
over much of the eastern part, the western summits underwent no 
extensive glaciation, and probably m a considerable degree were 
free of ice At present the eastern and east-central part of the 
island is cold and foggy under the influence of the arctic Labrador 
current, whereas Ihe western slopes and shores are relatively warm 
and sunny, though the deep mountain valleys retain heavy accumu¬ 
lations of snow Many arctic, ulpine, and contemporaneously Cor- 
dilleran vascular plants appear in the flora of the western border 
strip, the soil was favorable to them, and their colonies either ante¬ 
dated the Pleistocene ice and survived on unencumbered portions of 
the western ndgo or became established as it retreated Many 
southern coastal plain (Carolinian) plants find northern limits in 
the south and southeast, localise they are adapted to the sterile 
acid soil and reached it by a land bridge as the Pleistocene ice disap¬ 
peared These two special classes of plants and a number of endemic 
species accent a flora the bulk of which is composed primarily of 
wide-ranging Boreal, and secondarily of ( anadian-AUegheman 
species, though H must be not*d that tho stcrik soil appears to 
inhihit the growth of many species of these major elements which 
would otherwise be expected All but the northern peninsula Ucs 
below 60° N L, which barely traverses southernmost England, but 
the ameliorating effect of the Gulf Stream on English climate gives 
sharp contrast to the rigors imposed on Newfoundland by the 
Labrador current Boil, glaciation, and the opportunities for intro¬ 
duction, rather than climate, have determined the present-day dis¬ 
tribution of the higher plants 

The degree of segregation of characteristic desrald floras on 
Newfoundland cannot as yet bo completely defined Lacking any 
contemporaneous and reasonably complete catalog of desmids of 
the world, with their distribution, one is thrown upon local floras 
Only that of the Wests and Carter (1904 23), for Great Britain, is 
sufficiently comprehensive in information and authoritative in pres¬ 
entation to be used as a guide, since for so small a study as the 
present it is obviously unprofitable to compile the necessary infor¬ 
mation from the widely scattered literature In making comparisons 
with the flora on tho North American continent the situation is 
even worse In past years Europe and Great Britain havo been 
stocked with poorly executed algal papers, but have come, through 
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the appearance of major monographs, to a tolerably accurate and 
fairly complete knowledge of their algal floras In America reoovery 
from the indefatigable but superficial studies of \tfolle, with their 
uncritical observations and incomplete, inaocurate Illustrations, has 
not been effected With little more source material than the Amer¬ 
ican texts of Wolle and the British texts of the Wests, a number of 
inexperienced investigators have proceeded to concoct lists purport¬ 
ing to represent the algal (particularly the deemid) floras of 
American districts, and, what is worse, to publish these naked of 
tangible proof of their accuracy, without adequate measurements, 
critical notes, or careful illustrations These simple lists rest for 
their authenticity solely upon the reputation of the author, and where 
this has not been established by the publication of thoroughly 
documented and illustrated preliminary studies, are of questionable 
value Usually there greets the reader no suggestion of the presence 
of anything foreign to the British flora, or of any variation beyond 
that illustrated m the Wests' monograph Actually — as the Wests 
and Smith have shown —an abundant and perplexing group of 
novelties and variants exists on the continent, of which many un¬ 
doubtedly are as yet undesenbed, failure to discern and record 
them is suggestive of superficial observation 

The writer, uncomfortably aware that he himself may be open to 
condemnation for inadequate observation, has attempted so to 
illustrate and annotate the desmid portion of this text that here, 
at least, the aspect of his material will be clear to the reader He 
hopes that the errors which he cannot expect completely to avoid 
will be made clear to those with more expenenoe and knowledge of 
the involved literature of the group With this digression In explana¬ 
tion of his failure to use American desmid literature in analysis of 
the Newfoundland flora, the writer may present the suggestions 
denying from the material studied 

By reference to Fernaid's papers (1911, 1918, 1929, 1933) one 
perceives that climate and geology are somewhat in opposition in 
developing the Newfoundland flora Incursions from the coastal 
plain on the south and east find a suitable soil, but a oold, unfavor¬ 
able climate On the north and west coast a relatively mild climate 
and calcareous soils are available to adventlves from west and 
north, and the soil is more favorable to those from the north Pro¬ 
fessor Femald was so kind as to prepare from his detailed field 
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experience a aeries of suggestions on the affinities of the phanero¬ 
gamic floras of the several algal stations By use of these suggestions 
the writer tried by comparing the algal lists to segregate residues 
which would correspond to Femald’s hats (1911) of distinctive 
phanerogamic elements Unfortunately, our knowledge of the al¬ 
gae is too little advanoed, the number of samples too few, and the 
presence of elemehts of a wide-ranging and undistinctivc character 
too confusing to justify confidence in the results beyond certain 
very simple deductions Of the flonstic elements suggested by 
Fernald the arctic, alpine, and cold north-temperate ones could not 
well be separated, nor oould Hudsoman, Canadian, and wide- 
ranging North American types be unraveled, some idea of a Coastal 
Plain, or at least of a southern element, was possible, and of course 
the ubiquitous types were much as m other districts Reparation 
of the floral elements will later be much more practicable, for as a 
meeting place of floras Newfoundland clearly affords unique research 
opportunities 

If within the scope of this study one may venture to list species 
limited to a certain district, an example may be made of the area of 
Ingornechoix and St John bays Striking from the list species of 
known general distribution, we have left Co&manum alpestre , C 
btnum, C deccdens t C furcatospermum, C gedentum, C Hammcn 
hvmalodermum, C Halmiense and var t ntegrum, C nasutum, C 
Pokornyanum , C spectosum vara, C subspeaosum, Euastrum insu¬ 
lar e t E lappontcum, E montanum, Staurastrum borale , and S sub- 
cruetalum f clearly a group very suggestive of arctic-alpine affinities 
There are many others primarily of this district, but scattered else¬ 
where as well, which are natural associates and which enhance 
the distinctiveness of the flora, in spite of the comparatively mild 
climate 

One may justly expect that species of southern affinities would 
follow the phanerogams and appear in the southern district After 
one deducts from the Burgeo district list those from Whitboume 
and St Johns there is a small residue which may possibly be signifi¬ 
cant Pleurotaemum minutum, P rectum, Docidium undulatum , 
Staurastrum brachiatum, Euastrum cuspidatum, Micrastcnas arcuaia, 
and M speciosa Furthermore, it is of interest that M arcuaia and 
M expansa (described from Florida and also reported from Penn¬ 
sylvania, New Jersey, and Massachusetts) occur in abundance near 
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Burgco in association with M conferta novac-terrae and Euastrum 
AUeni t which Cushman described from RoBC-au-Rue of Placentia 
Bay on the Newfoundland south coast However, Donat’s sugges¬ 
tion that the large Staurastra are distributed from a southern center 
of dispersal is hardly m harmony with the fact that of all the samples 
studied tho one from Station 140, Lookout Mt , alone showed a 
significant flora (ten species) of these types, which were practically 
absent from the stations along the southern coast, including C ush- 
man’s at Rose-au-Rue 

Little conclusiveness can be ascribed to the list associated with 
the Canadian phanerogamic flora, for there are practically no pub¬ 
lished data from which to seek confirmation However, in Wailes’s 
catalog (1925) of western British Columbia desmids also appear 
Cosmanurn subcrenalum , C laxtchondrum, Siaurastrum Archaean, S 
titnolatum , Xanthidium cnatatum unnnatum, Euastrum DideUa, h 
oblongutn , E verrueosum, Micrastena* conferla , M radiosa, Spon- 
dylotnum planum , Hyalotheca dtssihens, and // mucosa These are 
wide-ranging species without marked tropical affinities 

hinallv, we may assemble the species which, on the island of 
Newfoundland, confirm their known habit of ranging widely in all 
climates The following list is associated with the south coast 
flora, with the arctic flora about Ingomechoix Bay, and usually 
with that at intermediate points Cylindrocyslis Brebissonn, Netrxum 
Digitus, Clostenurn Venus , Cosmarium Botryiis and vars , C con- 
Iracium , C granaium, C pyramidatum, C vinde, Etamastrum dejec~ 
tum, S dilatutum, & pundulatum, S seltgerum, S tehferum , Euastrum 
btnale and vara, E tlegans , Tctmemorus Brebusonu, T laevis, Mi- 
crastenas truncata, Hyalotheca diasiliens and var kians t and Desmi* 
dium Aptogonum 

Another method of approach to the problem of distribution is 
by direct classification of the Newfoundland deermds according to 
the data given by the Wests and Carter (1904^23) For this study 
the genera Cosmanum, Etaurastrum, Euastrum, and Micmslenas 
were selected Many species appear to have a distribution so 
irregularly scattered or so little known as to put them outside such 
an analysis, but nearly 130 specios (selected irrespective of their 
Newfoundland range) did seem to yield pertinent data 

We may assign 80 Newfoundland species to a group of wide¬ 
spread plants which generally cover a southern range In the 
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Burgeo area we find 27 of them with 45 station records, in the 
Whitbourne area (and St Johns), 32 Hjietiis with 54 records, in 
the Bonne Bay area, 44 specie s with 62 records and in the Ingome- 
choix Bay area, 43 species with 90 record* With the number of 
really notably nch desmid samples for these areas respectively 2, 2, 
4, and 4 it will bo seen that the distribution of those wide-ranging 
southtm species which the British Isles and Newfoundland share, 
is not dearly distinctive on the island 

If a similar comparison is made of flu 40 wide-ranging species 
which have a distinct limitation to northern districts, vw have a 
slightly different record The Burgeo area shows 7 species with 10 
records, the Whitbourne, 6 species with 6 records, the Bonne Bay, 
20 species with 25 records, and the Ingornochoix, 10 species with 
19 records It is obvious that the proportion of these spocieh to those 
of the last group is higher about Bonni Bay — because of two similar 
nch collections from Lookout Mt —and again distinctly lower 
about Ingornechoix Bay 

Finally, discussing the types recorded as of a distinctly sub- 
arctic-arctic-alpme trend, we ileal with IS species, largely in Cos- 
manum The Burgeo area shows 3 species with 4 reeords, the 
Whitbourne, 2 species with 4 records, the Bonno Bay, 3 species with 
3 records, and the Ingornechoix Bay, 16 species with 28 records 
Clearly, there is no special arctic-alpine component except about 
Ingornechoix Bay, but here we find it marked 

Comparing these two sets of data wt may conclude tint the 
relatively sterile, acidic, and, in the east, colder southern stations 
support floras with species of broad range in mild climates, whereas 
the two mam northwestern stations, with a relatively moderate 
climate and a more fertile soil derived from calcareous rocks, sup¬ 
port floras with a distinctly more northern affiliation, which, about 
Ingornechoix Bay, includes a marked arctic-alpine element It is 
unfortunate that wc do not have collections from the east central 
and northeast coasts The conclusions are so far in accord with the 
findings of temald respecting phanerogam distribution The des- 
mids cannot be expected to yield as clear evidence as does the 
other group because their ranges are ordinarily wider than those 
of flowering plants and because we do not have adequate informa¬ 
tion respecting their American and south European distribution 



228 


Wm Randolph Taylor 


Liat or Species* 

MYXOPHYCEAE 

CHROOCOCCACEAE 

Aphanocapsa deucatissima W AGS West — Pools Stas 119, 
Ingoraechoix Bay, 135, Pointe Riche 1 
Aphanocapsa elachista W AGS West — Wet moss Sta 141, 
Lookout Mt 

Aphanocapsa fonticola Hansg —Pool Sta 112, St John Bay 
Aphanocapsa paiaidosa Rabenh — Pool Sta 119, Ingoraechoix 
Bay 

Aphanocapsa puechua (Kg ) Rabenh — Pools Stas 110, St John 
Bay, 119, Ingoraechoix Bay, 135, Pointe Riche 
Aphanothece clatheata WAGS West —Pool Sta F8, 
GrandyB Brook 

Aphanothece pkasina A Hr — Pools Stas 103, Mclvcre Cove, 
135, Pointe Riche 

Aphanothece saxicola Nacg —Wet cliff and pool Stas 120, 
Ingoraechoix Bay, 135, Pointe Riche 
Aphanothece btaqnina (Spreng) A Br — Pools Stas 119, Ingor- 
nechoix Bay, 135, Pointe Riche 

Chroococcus cohaerenb (Do Br£b ) Naeg — Wet cliffs Sta 139, 
Stanleyville 

Chroococcub dibpersub (v Keissl) Lemm — Pools Stas 112, 
St John Bay, B 21, Whitboume 

Chroococcus limneticub Lemm —Pools Stas 112, 110, 8t 
John Bay 

1 Various circumstance* have contributed to a somewhat unequal treatment 
of different algal group#, Since attention wm concentrated on desmids early 
in the study, the other families were then less fully observed, and undoubtedly 
many inconspicuous elements were overlooked. Within the desmids Closteria 
were found exceptionally difficult of speciflo assignment, and many forms were 
omitted from lack of complete data Coemarla and Staurastra were so abundant 
as isolated examples that many species of these genera undoubtedly were not 
noted Records by Cushman (1904, 1907) of species not noted by the writer 
are Included without criticism 

1 It has teemed neoeeeary to save spaoe by extreme condensation of data on 
stations. By reference to pages 218-222, where numbers and names of stations 
are given, a more nearly complete description of the environment may be obtained. 
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Chroococcub minor (Kg ) Naeg — Pool, cliff, and wet moss Stas 
124, 140 (?), 141, St John Bay 

Chroococcus mjnutus (Kg) Naeg — Pools, wet cliffs, wot moss, 
and nils Stas 112, 116, 124, St John Bay, 130, Doctors Hill, 
116, 119, Ingomechoix Bay, 134, 135, Pomte Riche 141, 146, 
Lookout Mt (abundant), 143, Western Hoad, 148, The Table¬ 
land, 103, Mclvers Cove, 108, Penguin Head, l 9, Burgeo, 
B 26, 28, Whitboume 

Chroococcub turgidus (Kg) Naeg — Pools, wet cliffs, wet moss, 
and nils Stas 112, 124, St John Bay, 130, Doctors Hill, 120, 
134 (frequent), 135, Pointe Riche, 119 (frequent), Ingomechoix 
Bay, 139, Stanleyville, 145 (frequent), 146, Lookout Mt , 
F6, Great Barachois, F8, Grandys Brook, B 28 (frequent), 
Whitboume 

Coblosphaerium Kuetzingianum Naeg — Pools Stas 116 (fre¬ 
quent), St John Bay, 122, Pomte Riche 

Coklosphaerium Naegelianum Unger - Pools Stas 119, Jngor- 
nechoix Bay, 135, Pointe Riche, 140 (frequent), Lookout Mt 

Dacttlococcopsis irregularis G M Smith (var ?) — f ells 
isolated, without visible jelly, slenderly spindle-shaped, with 
delicate apices, arcuate, sigmoid, or once or twice spirally curved, 
the radu of curvature variable in different parts of the same cell, 
division planes obscure, apparently transverse, diameter 10- 
1 5 fi, length between ends 10-20 ^ ( losely resembling the 

Swedish plant described by Smith (1922) rather than D rhaphi- 
dtendea Hansg , these specimens averaged but half as long Ditches 
Sta 102, Mclvers Cove 

Globocapsa alpina Naeg , emend Brand — Rills Sta 136, Eddjs 
Cove 

Globocapsa ambigua Naeg — Pool and wet cliff Stas 112, St 
John Bay, 120, Pointe Riche 

Globocapsa dermatochkoa Naeg — Pool Sta 119 (frequent), 
Ingomechoix Bay 

Globocapsa magma (Do Br£b) Kg —Rills and wet cliff Sta s 
130, Doctors Hill, 143, Western Head, 149, The Tableland, 
108, Penguin Head 

Globocapsa Montana Kg — Pool Sta 135, Pointe Riche 

Globothbcb ruscoLUTEA Naeg —Rills and wet cliff Stas 121, 
Ingomeohoix Bay, 108, Penguin Head 
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Glolotheci rupestris (Lyngb) Born — Pool Sta 135, Point© 
Riche 

Gomfhosphaeria aponina Kg —Rills and pool Stas 116, St 
John Bay, 119 (frequent), Ingomechoix Bay, 134, Point© Riche 
Merismopedia eeegans A Br — Pools 8ta B 28, Whifcbourae 
Merihmopedla glauca (Ehrcnb ) Naeg —Pools Stas 130, Doc¬ 
tors Hill, 119, Ingomechoix Bay, 146, I/xikout Mt , F6, Groat 
Barachois 

Meribmofedia punctata Meyen — Pools Stas 112, St John Bay, 
122, 135, Pointe Riche, 119, IngomechoLx Bay, 140 (frequent), 
Lookout Mt , 16, Great Barachois 
Merismopedia tenuisbima Lemm —Pools Stas 112, 116, St 
John Bay, 122, Pointe llicho, 146, Lookout Mt , F 8, Grandys 
Brook, B 26, Whit bourne 

Microcystis aeruginosa Kg — Pools and nil Stan 112, 116, 
St John Bay, 119, Ingomechoix Bay, 134, Point© Riche 
Microcystis flos-aquae (Wittr) kirchn —Pool Sta B 26, 
Whitboume 

Rhabdoderma lineare Schmid <& Lauterb —Pools Stas 112, 
116, St John Bay, 122, Pointe Riche, 145, 146 (frequent), 
Lookout Mt , I 8, Grandys Brook 
Synf< hococcus AKRUGiNostTs Naeg — Pools Stas 130, Doctors 
mil, 122, 135, Pointe Riche, 119, Ingomechoix Bay, t 6, 
Great Barachois 


CHA MA ESI PH ON A CFA E 

Chama* siphon incrustanb Urun —Stream Sta 151, Lomond 
OSC1LLATORI \CFAE 

Hypheothrix cau icola Rabenh (?) - Pool, wet cliff, and in 
wet moss Stas 120, 135, Point© Riche, 141, Lookout Mt 
Lyngb'ia aerugineocaerulea (Kg) Gom —Pool Sta 135, 
Pointe Riche 

Lynobya rivulakiarum Gom — Wet moss Sta 141, Lookout 
Mt 

Obcillatoria Formosa Bory — Ditoh and spring Stas 102, 
Mclvers Cove, 105 (frequent), Humber River 
Oscillatoria irrigua Kg —Pools Sta F9 (frequent), Burgoo 
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OttCiLLATORiA bplkndida Grev — Wet cliff Sta 125 (abundant), 
Port-au-( hoix 

OsciLLAronu bpp —Wet rocks and wet cliff, ditch and pool In¬ 
determinable niatenal of this genus was not very prominent in 
these samples Stas 102 (4-5 pi m diameter), Mclvers Cove, 
125 (4 3 pi), 132 (5 6 pi), St John Bay, US (1 8 /i), Shoal Brook, 
B21, Whitboume 

Phormidutm autumnat e (Ag ) Com — Brook Sta 106 (major 
item), Curling 

Phormidium liAMiNOftUM (Ag) Goni — Wet cliff Sta 109, Pen¬ 
guin Head 

Schizothiux KUBt Ffl< ens Kg — Wet moss Sta in, Lookout Mt 

Schizothrix Mt flleri Nacg (?) —W et moss Sta 141, lookout 
Mt 


NOSTOCACEAE 

Anabaena minutissima I,emm — Wet moss Sta 141, Lookout 
Mt 

Anabajna bpp —Cliff, ditch, and pool Stas 102, Mclvers Gove, 
145 (3 8-4 5 pi in diameter), Lookout Mt , 103 (5 6 pi in diameter), 
Mclvers Cove 

Anabaena bp — Tnchome flexuous, diameter 5 5-6 0 pi, cells 6 5- 
8 5 pi long, barrel-shaped, heterocysts 6 0 pi m diameter, 11 3 pi 
long, spores 9 5 pi in diameter, 50-65 pi long, remote from the 
heterocysts These plants do not agree with the description of 
any familiar species, particularly in thur extraordinary spore 
length, but they were too few to justify more than incidental 
mention 

Cylindhobpermum btaonale (Kg ) Bom & Hah (?) — Htn 103, 
Mclvers Cove 

Nostoc commune Vauch —Wet cliff and pool Stas 124, bt John 
Bay, 135 (abundant), Pomte Riche 

Nostoc sp — Wet rock face Sta F 3, North Arm 

SCYTONEMA TACEAE 

Scytonuua alatum (Carm ) Borzi — Pool Stas 122, 135 (major 
item), Pomto Rtohe 

Scttonxua myochrous (Dillw) Ag — Pools, wet cliffs, wet moss, 
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and tills Stas 119, Ingornechoix Bay, 122 (major item), 135, 
Pointe Riche, 141, 146, Lookout Mt , 108, Penguin Head, 110 
(major item), South Ann, F 8, Grandya Brook 
Tolypothrix distorta var penicillata (C Ag) Lemm — Pools 
Stas 119, Ingorneohoix Bay, 122, Pointe Riohe 
Tolypothrix tenuis Kg — Pools Stas 135, Pointo Riche, 148, 
The Tableland 


ST1GONEMATACEAE 

Hapalosiphon HiBEENicufl W & G 8 West — Wet moss Sta 
130, Doctors Hill 

Hapalosiphon intricatub W West — Wet moss and pool Stas 
130, Doctors Hill, 141, Lookout Mt 

Hapalosiphon luteolus W & G S West — Pools and wet moss 
Stas 130, Doctors Hill, 145 (frequent), Lookout Mt , F 8, 
Grandys Brook 

Stigonema inporme Kg — Pool Sta 135, Pointe Riche 

Stigonema mamillosum (Lyngb) C Ag —Pool Stas 112, St 
John Bay, 122, Pointe Riche 

Stigonema minutttm (Ag) Hass — On wet moss Sta 130, Doc¬ 
tors Hill 

Stigonema ocellatum (Dillw) Thuret — Wet rocks, cliffs, and 
moss, pool Stas 141, Lookout Mt , 148, 149, The Tableland, 
143, Western Head, F 6, Great Barachois, F 8, Grandys Brook 

Stigonema turfaceum Cooke — Wet moss Sta 141, Lookout Mt 


RIVULARIACEAE 

Calothrix parietina (Naeg ) Thuret — Wet cliffs and rocks, rills 
and pool Stas 119, Ingorneohoix Bay, 120, Pointe Riche, 139, 
Stanleyville, 143, Western Head, 108, 109, Penguin Head, F3, 
North Arm Other Calothrixes were noted, but were too sparsely 
represented to make determinations possible 

Dichothbix gypsophila (Kg) Bom k Flab —Pool Sta 119, 
Ingorneohoix Bay 

Lxptochaetb rtvitlaris Hanag (?) —Cliff Sta 120, Pointe 
Riohe The trichomes were rather slender and long (to 40 m) 
for this species 
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OLA UCOCYSTIDACEAb 

Glaucocystis nobtochinearum Itzigs —Pool Sta B21, Whit- 
bourne 


CHLOROPHYCEAE 

VOLVOCACEAh 

Eudorina blegans Ehrenb — Ditch ami pools Stas 102 (abun¬ 
dant), Mclvers Cove, B 26 (frequent), Whitboume 

Gonutm pectorale Muell —Ditch Sta 102 (frequent), Mclvers 
Cove 

Pandorina Morum (Muell) Bory — Ditch and pool* Stas 102, 
Mclvers Cove, B 26 (frequent), Whitbournc 

TETRA8P0RACEAE 

Abterococcub superbus (Cienk) Schcrf — Wet cliff and pools 
Stas 142 (abundant), Tuckers Head, B 26, Whitbourne A 
small form (15-22 m in diameter) with several chromatophore 
rays and Iamellose sheath, 1-4 cells to a colony 

Dictyosphakuiuu pttlchellum Wood —Stas 113, 117, 118, 126, 
St John Bay, 123, Eastern Point, 150, The Tableland Abun¬ 
dant at all stations in the liquor-filled pitchered leaves of Sarra- 
cenia purpurea The plant appeared as reduced colonies of 
rarely more than four cells, held together by the characteristic 
strands, there were no large colonies, and the gelatinous envelope 
(in the formalin samples) was not evident The cells were rather 
small, reaching 5 5 m before dividing, and were slightly elongated, 
as Smith (1924) figures, rather than as found in D Ehrenberguinum 
Naeg Similar reduced forms are reported in water bloom of 
ponds The microscopic aspect of the material and its great 
abundance, coloring the water deeply, emphasize the curious 
habitat and suggest that the quiet, wanned water and increased 
nitrogen supply may have greatly stimulated multiplication 

Globocybtopsib limnsjticub G M Smith — Pool Sta 116, St 
John Bay 

^Tbtraspoba lubbica (Roth) Ag — Ditch Sta 102 (abundant), 
Mclvers Cove 
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CHLOROCOCCACEAE 

Characium Braunii Brueg — Wet moss St a 130, Doctors Hill 

Characium falcaium Schroed —Ponds Sta F 9, Burgeo 

HYDRODICTYACEAE 

Pfdiastrum Bquvanum (Turp) Menegh — Pools Sta 116, St 
John Bay, B 26, Whitboume 

Pfdiastrum Bokvanum var LONGicoRNE Racib —Pools Stas 
116, St John Bay, l 9 (frequent), Burgeo, B 6, 18, St Johns, 
B 26, Whitboume 

Pediastrum duplex Meyen —Pools Sta F9, Burgeo, B 26, 
Whitboume 

Pediastrum integrum Naeg — Pools and nils Stas 116, Ingorne- 
choix Bay, 122, 134, Pointe Kiche 

Pediastrum Tetras (Ehrenb ) Haifa -Ponds Stas F 9, Burgeo, 
B 24, 26, Whitboume 

Pediastrum Thtras var ietraodon (Corda) Ralfs —Pools 
Stas 116, St John Bay, 146, Lookout Mt, F9, Burgoo, B 21, 
Whitboume 


OOCYSTACEAE 

C hlohella viTLGARiB Beyer — Pool Sta 147, in Ophrydtum pro - 
blemattcum , Lookout Mt 

EnEMoePHAERA viRiDls De Bary, exceeding var major Moore — 
Sta B28, Whitboume These plants were too large for the 
variety described by Moore (1901), which measured 67-106 p m 
diameter, since the range for the Newfoundland samples was 
103-192 p He referred to the existence of larger forms in other 
localities However, there is justification for nothing more than 
a suggestion that the sise limits for the species in America are 
hereby increased 

parva WAGS West — Pool Sta 146, Lookout Mt 
i boutaria Wittr — Wet moss Sta 130, Doctors Hill 

Tbtraedbon minimum (A Br) Hansg — Pool Sta B 26, Whit¬ 
boume 

Tetraedbon regulars var bifubcatum Wille — Pool Sta 119, 
Ingomechoix Bay 
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Tetraedron trigonum (Nacg) Hansg — Stas 146 (small f), 
Lookout Mt , B 26, Whitboume 

COELAbTHACEAE 

Ankibtrodesmus falcatus (Corda) Haifa - Ditch, poola, and wet 
cliff Stas 116, St John Bay, 119, Ingormehoix Bay, 142, 
Tuckers Head, 102, Mclvere Cove 1 9, Burgio, B 6, 9, 18, 
St Johns, B 21, Whitboume 

Ankistrodesmls fauatus var mikahu is W & G 8 WoBt — 
Pools Stas 134, Pomte Riche, B24, 26, Whitboume 

ANKisTRomsMUS FALCATUs var tumidgs (W A G S West) Cl S 
West — Pools Stas B 21, 26, Whitlxmrnc 

Coelastrum CAMBHicuM Archer — Pool Sta 122, Pointe Riche 

Coflastrt m microporum Naeg —Pool Sta F9 (frequent), 
Burgeo 

Crucigenia irregui aris Wille —Pool Sta 116, St John Bay 

Quadriqula clobterioidfs (Bohlm) Printi (f) — Pool Sta 140, 
St John Bay 

Ihese plants (although slender) agreed with the figure in 
Str0m (1926) for his Q montana , but PnnU (1927) merges this 
species with his Q closlenotdes , presumably as a slender form 
The Newfoundland plants showed cells 24-26 pi long and as much 
as 2 jx in diameter 

ScENEUESMUfl ACUTiFORMig SchrOder — Pool Sta B 26, Whifc- 
hourne 

Scenedesmus armatub (Chod) G M Smith —Pool Sta F 9, 
Burgeo 

8cenedesmub buugus (Turp) Lagerh — Ditches Sta 102 (fre¬ 
quent), M elvers Cove 

Scenedesmus buugus var alternans (Remach) Borge — Poole 
and wet thicket Stas 140, Lookout Mt , 103, Mclvers Cove, 
B 6, 18, St Johns, B 21, Wlntboume, frequent 

Scenedesmus brasilibnbis Bohlin —Pools Stas B6, 18, St 
Johns, B 24, Whitboume 

Scenedesmus denticuuatub Lagerh —Pools Stas 119, Ingome- 
ohoix Bay, 146, Lookout Mt, F 9, Burgeo 

Scenedesmus dimorphub (Turp) Kg — Pool Sta B21, Whit¬ 
boume 
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Scenkdbsmus OBUQUUB (Turp) Kg — Pools and wet thicket Stas 
102, 103, Mclvers Cove, B 18, St Johns 

Scenedesmus quadrigaudus (Turp ) De Br6b — Poole Stas B 21, 
Whitbourne, F 9, Burgeo 

Selenabtrum minutum (Naeg ) Collins — Pools, a spring, and wet 
moss Stas 130, Doctors Hill, 122, Pointe Riche, 140, Look¬ 
out Mt, 101, Humbermouth 

Selbnabtrum Westii G M Smith — Ditches Sta 102, Mclvers 
Cove 

Sohastrum spintjlobum N&og — Pool Sta 122, Pointo Riche 
ULOTRICHACEAE 

Gkminella interrupta Turp —Pool Sta 148, The Tableland 

Microspora quad rata Hazen — Rills Sta F 2, Wood Id 

Ulothrix VAWABIU8 Kg — Rills and pool Stas F 2, Wood Id , 
F9 (?) (major element), Burgeo 

Ulothrix zonata (Web & Mohr) Kg — Brook Sta 107 (major 
element), Penguin Head 


CHA ETOPHORACEAE 

Draparnaldia plum os a (Vauoh) Ag — Ditch Sta 102 (abun¬ 
dant), Mclvers Cove 

Microthamnion Kuetzinqlanum Naeg, — Moss in pool Sta 130 
(frequent), Doctors Hill Filaments rather slender, little over 

3 p in diameter, but the habit is quite characteristic 
Microthamnion Kubtzinoianum var congestum, var nov 4 — 

Plants branching below as in the species, but the upper branches 
more erect or less spreading, forming a particularly dense tuft 
and developing some distinction of main axes, diameter of 
lower cells 2 0-2 5 ju> length 6-10 diameter of uppermost 

4 Microthamnyon KuiUtnyumum N&og var congestum, var nov — Pl&ntae 
ut videtur 100-100 /j alias, inferiors parte nunosae ut in f typusa, ted rands 
parthim auperiorum valde erect is vd minus patentibua, dense oongeetia, udbua 
primariis eti&m qu&m eequentibus valde distinct is, odlults inferioribui 20-2 ft p 
di&mentientibus, 6-10 m longia, superioribus c& 1 6 p diametro, pleruraque 16-20 
fx longis sed frequenter 36 m- Newfoundland, In loco dlcto Doctors Hill 
frequent; legit Bayard Long Specimen typleum In Herb Unlv Mich oonser- 
vatum 
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cella about 15 length generally 15-20 /x> frequently reaohlng 
35 height of plant 100-150 m in detached specimens seen 
It was not altogether easy to determine the limits of the pro¬ 
posed variety and the species in the small fofm recorded, but 
in the latter the spreading irregular branching was maintained 
throughout, and the ultimate cells were neither much longer nor 
more slender than those below It differs from M stnciisaimum 
in siae and density of branching, and from M exiguum Reinsch 
in density of branching and the subtapenng (as opposed to sub- 
clavate) terminal cells Sta 130 (frequent), Doctors Hill 

Microthamnion strictissimum Rabenh —- Wet moss in pool 
Sta 130 (rare), Doctors Hill 

CHAETOPELTIDACKA F 

Chaetobphabridium globosum (Nordat) Klebh — Pools Stas 
116, St John Bay, 135, Point© Riche, 140, Lookout Mt , I 8, 
Grandys Brook, B 26 (frequent), Whitboume 

COLEOCHAETACEAE 

Colbochaetb irrkgtjxaris Pringsh — Pool Sta B 26, Whit- 
bourne 

Colbochaetb scuTATA De Br6b — Pool Sta 116, St John Bay 

Coleochaete soluta Pringsh — Pool Sta B 26, Whitbourne 

OEDOOONIACEAE 

Bulbochaete bpp —Pools Stas 112, 116, 135, 146, F8, ex¬ 
cept the first two stations, abundant It is rather surprising that 
no fruiting plants were obtained 

Oedogonicm spp —Stas 116, two species, 122, 140, 145, 146, 
four species, 103 (major item), 153, 101, F 8, F9, B 5 (major 
item), B 20, B 21, two species No material showed even im¬ 
mature fruit in any abundance 

CLADOPHORACEAE 

Cl ado ph ora sp —Brook near the sea Sta, 151, Lomond, fila¬ 
ment diameter 34 p below, 22 p near the apex 
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Rhizolonium hjbkoglyphicum (Ag) Kg — In a spring and on a 
wet cliff Stas 120, Pomte Riche, 133, Doctors Hill, the major 
item in each collection 


VAUCHERIACEAE 

Vatjchehia borealis Him — Sta H2 (major item), Doctors Hill 
Vauchlria SEssiLiB (Vauch ) DeC — Wet cliff Sta 142 (major 
item), Tuckers Head 

Vaucheria spp — Ditch and pooIh Stas 137, Shoal Brook, B 20 
(abundant), St Johns, stenle 

ZYGNEMATACEAE 

Moijoeotia lalcarea Wittr — Rills Sta 134, Pointe Riche, the 
major item and in fruit Some of the stations involving stenle 
filaments of Mougeotm 10-14 p in diameter probably also sup¬ 
port this species 

Mougeotia quadran a ulata Hass — Sta 102, Mclvera Cove 
Mougeotia bpp —Stas 114, 116, 124, three species, 115, two 
species, 138, two species, 139, 143, two species, 145, 146, 
148, with young zygospores, 152, 108, 109, two species, 101, 
105, F 4, t 7, F 8, two species In many cases stenle Mougeotia 
was a prominent, or even the dominant, element in the flora, for 
no account is taken here of samples with sporadic filaments 
The matenal may bo divided into at least eight groups of species 
on the basis of cell size This indicates that there are several 
species of Mougeotia prominent as constituents of the flora 
Spirogyra varianb (Haas ) Kg — Wet cliff Sta F 1, trench Id , 
sparsely fruiting, but a major item 
Spirogira spp —Stas 112, 116, 124, 125, four or five species, 
115, 134, three species, 137, 138, two species, 139, 144, 140, 
146, 149, 152, 102, with immature lateral conjugation, 108, 
155, 101, 105, 104, F 8, B7, B 21, 23 In many of these 
stations stenle Spirogyra was a prominent, or even the dominant, 
clement, and it is notable that it was found so seldom in fruit, 
thus condition being generally true of cold northern or alpine 
situations Inspection of the recorded data suggests that the 
species present divide into seven groups on the basis of sice of 
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cells, but the differences in structure of septa and number of 
chromatophores increase this total 3 here were no specimens 
with more than three chromatophores 
Zygneua pfctinatum (Vauch) C Ag var dmubsatum (Vauch ) 
Kirchn — Sta 112, St John Bay 

Zygnema spp - Stas 112, 114, 116, 124, perhaps four species, 
116, two species, 134, 138, 119, 141, 143, 144, two species, 
148, 149, five species, 102, 108, 110, h 3, 14, B 21, 21, 24, 
two species These stenle collections did not segregate readily 
into intorpretable size classes 


DE&MIDIACEAE 

Mjsotaknium Nacgeli 

Mesotaenium Degree ii Turn —Reported by Cushman (1907) from 
St Anthony 

Mebotaenium Endlicheriantjm Naeg — Reported by Cushman 
(1907) from Hose-au-Rue 

Mebotaenium mauiococcum (Kg) lloy <fe Biss — L h 30-34 m, 
w 15-18 \i Wet cliff and wet moss Stas 130, Doctors Hill, 
110, South Arm (numerous, in jolly) 

Roy a WAGS West 

Roya obtuba (De Brtfb) W k G S West, near var Montana \Y 
& G S West (PI KLV, *ig 1) — L 56 62 m, w 60 7 5 m 
D itches and wet moss Stas 102, Mclvers Cove, B 6, Bownng 
Park Probably the plant shown in PI XLVI, Fig 17, is also 
to be referred here 

Cylindrocystib Menegh 

Cylindrocystis americana W <k G S West (PI ALV, Fig 9) — 
L 53-58 Mi w 22 5~26 m Socpy elope and ditch Stas 129, 
Doctors Hill, B 27 (frequent), Whitbounn 

‘ The following abbreviations are UBed throughout this part of the text 
1 » length, the greatest axial extent of the cell in straight species, with apical 
notches and spines disregarded and in curved species the chord of the arc ex 
tended to equal the greatest projection of the oell ends, w - width, tb - thick 
ness, lath — isthmus from face view Except where measurements were of 
particular interest, no attempt was made to secure them from many individuals 
of a species. 
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Cyundrocystis americana var minor Cuahm —Reported by 
Cushman (1907) from Rose-au-Rue 
Cylindrocystib Brebissonii Menegh (PI XLV, Figs 0-7) — 
L 47-06 p, w 14-22 p Seepy slopes and rills, ditch Stas 129, 
Doctors Hill, 102, Mclvers Cove, F 2, Wood Island (frequent), 
F6, Great Barachois, F 8, GrandyB Brook, B22, 24, 26, 27 
Whitboume (from some stations frequent) 

Ctlindrocybtib Brebissonii var minor WAGS West (PI XLV, 
Fig 5) — L 28-35 p } w 13 p Ditch and wet moss Stas 141, 
Lookout Mt , 102, Mclvers Cove, B 27, Whitbourn© 
Cylindrocystis crassa De Bary (PI XLV, Fig 10) — L 48-64 p i 
w 21-22 p Seepy slope Sta 129, Doctors Hill 
Ctlindrocystis diplospora Lund (PI XLV, Fig 8) —L OS- 
72 p , w 32-38 p } isth 28-32 p Pool Sta 112, St John Bay 

Spirotaenia De Br£b 

Spirotaenia condensata De Brdb (PI XLV, Fig 26) — L 110- 
136 Mi w 17-19 M Pools Stas 129, Doctors Hill, 146, Look¬ 
out Mt 

Spirotaenia bp — Cell large, distinctly tapering toward the rounded 
ends, chromatophore broad, with 3 (or more?) loose turns and 
3-4 pyrenoids L 75 p, w 11 5 p On log in stream Sta B 24, 
Whitboume 

Netrium Naegeh 

Natrium Digitus (Ehrenb) Itngs A Rothe (PI XLV, Figs 3-4) — 
L 122-219 M, w 32-66 p Pools, nils, ditches, and wet moss* 
Stas 112, St John Bay, 119, Ingomeohoix Bay, 135, Pointe 
Riche, 136, Eddys Cove, 129, 130, Doctore Hill, 145, 146, 
Lookout Mt , 148, The Tableland, F6, Great Barachois, F8, 
Grandys Brook, B 6-20, St Johns, B 21,22,27,28, Whitboume 
Netrium oblongum (De Bary) Ltitkem — L 156 m» w 34 p 
Pools Sta F 6, Great Barachois 

Netrium oblongum var cylindricum WAGS West (PI XLV, 
Fig 2) — L 65 Mi w 19 m In wet moss, Sta 130, Doctors Hill 

Gonatoeygon De Bary 

Gonatoiygon aculeatum Hastings (f) (PL XLVII, Fig 14) — 
Cells forming cylindrical filaments, individual cells subeylindrioal, 
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slightly contracted from below the apex toward the center, ends 
truncate, margin very slightly rounded, membrane abundantly 
beset with long spines, chromatopiums an axile plate with about 
6-10 pyrenoids L 130-150 fx t w at rtntt r IS 18 5 m> w at 
poles 19 5 fj >) 1 spines about 10 12 pi Pools St a 140, Lookout 
Mt A filament of thirty cells was traced 1 his plant is slightly 
wider than the f minor W <fc G S West, and has longer spines 
Johnson (1895) figures G aculeatum as 1 300 fx, w 16 fx } spines 
6 8 fx, but Smith (1924 b) had, according to his Figure 1 of 
Plato 13, a short-celled plant The original figun by Hastings 
(1892) shows rather shorter and stouter spines than does that of 
the present writer, with the cell ends slightly more capitate and 
relatively longer (estimated length 200 /i, diameter over spines 

40 m) 

Gonatozyoon Brebissonii Do Bary —Pools Stas 122, Pointc 
Riche, 148, The Tableland 

Gowatozuiom Kinahani (Arch ) Rabonh — L 182 ft, w at center 
10 5 m, w at poles 11 5 fx } cell smooth Pool Sta B 21, Whit- 
bourne 

Gonatoz^qon Kinahani var majus, var nov • (PI XLV1I, Fig 13) 
— Individual cells cylindrical, straight or slightly curved, ends 
flattened to Blightly curved, polar angles rounded, very faintly 
contracted below the poles and more slender in the center, wall 
smooth, chromatophore broad, compressed, flat to twisted, con¬ 
stricted near the oenter of the cell, with many pyrenoids dis¬ 
persed through the band L 447-759 n, w at center 24-32 /i* 
w at poles 28-36/x Pond Sta 146 (quite frequent), Lookout Mt 
This plant suggests G Ktnahani except for its much greater 
aiBO and different disposition of the pyrenoids Since Gona- 
tozygon filaments are particularly fragile, it is quite usual to 
find the cells disattachod, as was generally the case in this ma¬ 
terial The average cell length was 610 cell diameter 28 ix , 
and polar diameter 33 \x Grdnblad (1920) assigns a very similar 

* Gonatozygon KtnoAom (Arch ) Rabenh \ar majus, var nov — Cellulac 
cyiindncite, rectae vel Bubourvatae, apieihu* plarns vel oumugculw, angulis 
poJaribua roiuttdatla, inoonspicue prop© pola contractae ot ad medium pauluio 
anguatatae, membrane, laevi, chromatophoro lato compreaao pbino vel torto 
prope oeliulae medium constrioto, somatibus pyrenoidem multin, dispernia Long 
447-759 n, lat med 24-32g, lat pol 28-36 /i Newfoundland, in loco dicto 
Lookout Mt legit Bayard Long 
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form to G Kinaham , with an expression of doubt, his plant 
0 228-562 p, w at ocnter 21 p, w at poles 23 p) is smaller and 
distinctly more slender than the present form It seems better 
to segregate the Newfoundland material, particularly since more 
nearly normal G Kinaham is also found on the island 

Gonatozvqon monotaenium Do Bary (f) — L 300-420 p, w at 
center 13-16 p, w at poles 15-18 p Pool Sta 112, St John 
Bay 

Except for greater maximum size these data agree well with 
the description of the species, Smith (1924) reports it as nearly 
as large 

Gonatozygon piIiOsum Wolle — L 113-215 p t w at center 10-12 p, 
w at poles 11 5-12 p f spines close, short, and sharp Pool 
Sta 130 (frequent), Doctors Hill 

Penium De Br6b 

Penium lhucifehum (De Bary) Wittr (PI XLV, Fig 16) — L 20- 
30 p, w 13-16 p l>itch and seepy slope Staa 129, Doctors 
Hill, 102, Mclvers Cove 

Penium cylindrub (Lhrenb) De Br6b — L 58 p, w 135 5 p, 
wall brown, rather irregularly granulate Ditches Sta 102, 
Mclvers Cove 

Prnium polymorphum Perty (PI XLV, Fig 17) — L 57 p, w 21 p 
Pool Sta 130, Doctors Hill 

Penium spirostriolatum Barker (PI XLVII, Fig 12) —L 290- 
317 p f w at center 14-19 p } w max 21 p f w at poles 16-18 p 
Pools Stas 130, Doctors Hill, B21, Whitbourne 

Clobterium NiUsche 

Clobterium abruptum W West (PI XLVI, Fig 9) — L 150- 
207 p t w 14-15 p Ditches Sta 102 (frequent), Mclvers Cove 
Material from Sta 146, Lookout Mt, rather long and narrow 
(122 p X 10 3 p), had the contour of this species, but too many 
pyrenoide 

Closterium acerobum (Schrenok) Ehrenb (PI XLV, Fig 20) — 
L 415-530 p f w 42-45 p Ditches Stas. 103, Mclvers Cove, 
101, Humbermouth 

Closterium acerosum var elongatum De Br$b (PI XLV, 
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Fig 23) - L 664 ft, w 42 m Ditches Stas 137, Shoal Brook, 
103, Mclvere Cove 

Material from Sta 137 approached the species in dimensions 

Closterutm angubtatuu Kg — L 430 /a, w 22 y. Pool Sta F 9, 
Burgeo 

Ci/Qbterutm near Archfrianum Cleve (PI XL\I, Fig 10) — 
L 305 ju, w $0 ju, wall brown, faintly and broadly stnate, and 
possibly very finely porose, ends darker and finely poroso 
Pool Sta F 8, Grandys Brook 
Resembling this species in shape, but rather longer and more 
broadly stnate, with faintly truncate apices 

Closterium Cornu Ehrenb (PI XLVI, Pig 8) —L 103 ft, w 6 ft 
Pool Sta 146, Lookout Mt Specimens generally were a little 
small for this species 

Glosterium costatum Corda var Webtii Cushm (PI XLVIII, 
Fig 1) — L 315 ft, w 32 w at apex 11 3 ft Pool Sta B 8, 
GrandyB Brook 

This agrees quite well with the description of var Weslt t In 
Cushman (1905), Borgo (1909) describes slightly smaller plants 
from Halifax, Nova Scotia 

Closterium Cynthia De Not — Reported by Cushman (1907) from 
St Anthony 

Clostehium Dianae Fihrenb var (PI XLVI, Fig 3) ™ L 103- 
115 ft, w 17 ju, wall pale yellow Wet moss Sta B 6, St Johns 

Clostkrium didymotocum Ralfs (f) (PI XLV, Fig 19) — L 280- 
455 ft, w 30 43 apex 13-15 ft, wall brown with darker, very 
slightly thicker ends, intercalary segments usually present, wall 
weakly to strongly stnate, 18-23 Btnae across the cell (about 6 
striae per 10 ft), intervals between striae, and apex, minutely 
punctulate Ditches and pools Stas 102, Melvers Cove, 
B 20, St Johns, B 26, 28 (major item), Whitbourne 
The Wests (1904) somewhat hesitatingly and Cushman (1908) 
very clearly refer to striate forms of C dtdymoiocum Corda Lowe 
(1923) describes a C dxdymoctocum var atrtalum, which has 
some points of resemblance to the Newfoundland plants, but 
which is inadequately differentiated from the species Gr&nblad 
(1919) segregates material with intercalary segments and striate 
walls under the name given above, with the rest as C BaiU 
lyanum De Br6b His data call for a broader, less tapered oell, 
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with more numerous striae than the plants at these Newfound¬ 
land stations 

Clobterium EBORABChNflB Turn (PI XLVI, Fig 13) —L 213- 
220 p t w 42-49 p Ditches and wet moss Stas 102, Melvers 
Cove, B 6, 20, St Johns 

C losterutm gracile De Br^b (PI XLVI, Fig 7), var (PI XLVI, 
Fig 16) — L 206 p, w 4 3 p Pool Sta 146, Lookout Mt 
Slightly long for (he species, but far too small for var elonga- 
tum W & G S West The plant in Figure 16 (1 HO p, w 2 5 p) 
seems close to var ienue (Leuvin) W <fc G S West 

Clobterium jun( idum Ralfs - Pool Sta 148, Lookout Mt 

Clobterium Libelluia Focke — I 203 p t w 36 p Wet moss 
feta 130, Doctors Hill 

C 'lobterium Libellula near var intiumedium Roy Biss (PI 
XLV, Fig 18) — L 134-190 p t w 26 28 p Wet moss Sta 
B 6, St Johns 

Clobterium moniltfekum (Bor>) Fhrenb (PI XLVI, Fig 15) — 
L 186 264 p, w 30-44 p Ditch, thickets, and seepy slopes 
Stas 129, Doctors Hill 102, 101, Mclvers Cove, B 6, 7, 9, 20, 
St Johns, B 21, Whitboume Strom's f minor (1926) is dose 
to the lower range of this material 

Clobterium parvulum Naeg (PI XLVI, Fig 4) —L 121-124 p , 
w 9 5-12 8 p Wet limestone rocks and peaty pools Stas 124, 
St John Bay, 140, Lookout Mt 

Clobterium Pnm hardianum Arch (PI XLV, Fig 24) —L 530- 
554 p t w 34-50 p Ditch and wet moss Stas 101, Mclvers 
Cove, B 20, Whit bourne 

Clobterium pbeudodianae Roy (PI XLVI, Fig 5) —L 178- 
210 Pt w 13-15 p Pools Stas 148, Lookout Mt, B21, 
W hitbourne 

Clobterium Ralfbii De Bn5b var immane Gushm f — L 530- 
563 Pt w 72 84 p, wall brown, finely striate Wet thicket 
Sta 103, Mclvers Cove 

These plants are close to the variety described by Cushman 
(1908), but relatively broad 

Clostehium rosthatum Khrenb var breviro^tratum West (PI 
XLVI, Fig 12) —- L 315-374 p , w 22-24 p , w at cell apices 
4 p Ditches, pools, and wet moss Stas 103, Mclvers Cove, 
B 6, 9, 20, St Johns, B 21, Whitboume 
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Clobterium betacmjm hhrenb (PI \i VI, tig 11) — L 290- 
304 fx t w 7 6-9 5 n Pools St us 140, lookout Mt , 1 8, 

Grandys Brook, B 26, Whit bourne 
C L 08 TFRITTM HTUIOOflUM Do Br^b (PI \L\I1, I'lg 11) — L 213 
256 fx t w 1517 }jl Ditches Sta 102, Mclvers Com 
( LosTERiUM btriolatttm Tbhrenb L 135 280 w 22-28 fx, 
w at apices 7-10 y, membrane brown, about 16 striae \croas 
cell Wet limestone rocks and in wet moss Stas 122, Pointo 
Riche, B 6, St Johns 

Ckobterium budulatum (I\g) Dt Br<5b (PI \1 VI, 1 ig 6) — 
L 170 fXj w 7 5 fx, w at apices 2 y Pools Stas 146, 1 ookout 
Mt , J 8, Grandys Brook 

Clobterium toxon W West — Reported by Cushman (1907) from 
St Anthony 

C lostfiuum tumidum Johns, near f minus Str 0 m (PI XI VI, 
Fig 1) —L 62-64 y, w 5 7-7 0 y Wet peaty slope Sta 129, 
Doctors Hill 

Clobterium tumidum var N\landicum Gnmbl, f macrosporum, 
f nov 1 * * 4 * * 7 (PI \IV, Figs 21 22) - ( ells of moderate size, slightly 
curved, ventral margin barely tumid, ends slender, depressed- 
rounded, chromatophore about four-ndged about four pyre- 
noids m each semi cell, membrane smooth, colorless, gamtto 
cede inclosing the rygosporr, the wall of which is moderately 
thick and colorless, oval to truncate, and slightly produced at 
the angles JL 150-165 (-220) y } w 14 15 ( 19) y zygospore 
1 58-63 y, w 28 34 y Seepy runnels Stas 136, Bddys Covt 
(type locality), B 6, St Johns 

These plants were too small for C sirtgomm , too large for C 
acutum , and differed in other particulars The var Nylandtrum 
of Gronblad (1921) seems to be a satisfactory allocation of the 
material, except for the sire of the zygospore and the diameter of 
the vegetative cells, since the figures of the plants from these 

1 Closlenum fwmttium John* var Nylandtcum Grbnhl f macrosporuR), f 

nov —Cellulae modicue, pnuJulo curvatao, margin? ventmli vix tunuda? spiel 

bus anguatw deprww rotundatw, chroumtophoro ca 4-e«tato pyrcmudibus 

4 in Mmioellulia altena, raem bran a liwvi, hyalins cGluha gametiois rygoHporam 

raodioe et hyaline craseivallatam ovoideam vel truncatam angulie paululo pro- 
ductara tnoludentibus Long 220) p lat 13-15(-19)p zygo^p long 

58-63 p, lat 28-34 y Newfoundland, in loco dicto Lddy* Cove logit Ba\ard 

Long 
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two source* are almost identical in aspect Grtinblad’s measure¬ 
ments are 1 100-200 p, w 8-11 p t zygospore 1 30-40 p t w 17- 
19 p, so that sygospore dimension* form the only convincing 
basis for separation and induce the assignment of form Btatus 
only to this material The larger plants with additional pyre- 
noids (Fig 22) came from the more southern station, had a 
somewhat different aspect, and lacked zygospores Cell diameter 
effectually rules out C punclalum Skuja (1928) 

Clostirium Venus Kg (PI XLVI, Fig 2) — L 56-78 p, w 9 5- 
10 p Pools and wet moss Stas 119, Ingornechoix Bay, 122, 
Pointe Riche, F 9, Burgoo, B 6, 7, 9, St Johns, B 21, Whit- 
bourne 

Clostrrium bp (PI XLVI, Fig 14) — L 316-336 p, w 62-69 p, 
wall smooth and colorless In wet moss Sta B 20, St Johns 
Distinguished from C moniltferum and C eborascen^e by the 
more numerous and scattered pyrenoida, this species will not fit 
into C Ehrenbcrgttf since it is more curved and has fewer pyre- 
noids 


Pleurotabnium Naegeli 

Pleurotaenium coronatum (De Br^b) Rabenh — Reported by 
Cushman (1907) from St Anthony 
Pleurotaenium coronatum var nodulosum (De Br4b) West 
(PI XLVIII, Figs 6-6) —L 472-612 p, w at apex 23-33 p t 
w at base 40-65 p> w at isth 33-40 p Ditches and pools 
Stas 140, Lookout Mt , 102, 103, Mclvers Cove 
Pleurotaenium Ehrenbergii (De Br6b) De Bary (PI XLVIII, 
Fig 3) — L 340-404 p } w 24-30 p Pools Stas 116, St John 
Bay, 122, 135, Pomte Riche, 119, Ingornechoix Bay, 140, 146, 
Lookout Mt , 148, The Tableland, B26, Whitboume 
Pleurotaenium minutum (Raifs) Delp (PI XLV, Fig 11) — 
L, 160 p f w 16 p Pool Sta F 8, Qrandys Brook. 
Pleurotaenium minutum var elonoatum (WAGS West) 
Cedergren (PI XLV, Fig 12) -L 310-320 p,w 12-13 p Pool 
Sta. 146, Lookout Mt 

Pleurotaenium minctum var obacilb Will© (PI XLV, Fig 13) — 
L 137 p, w 11 3 p Pool Sta 146, Lookout Mt 
Grdnblad (1924) probably justly returns ibis species to Pleuro¬ 
taenium, although many authors, with the Wests, keep it In 
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Penium De Toni (Sylloge Algarum ,1 905 1889) accepts Pleuro- 
tacnium doubtfully, retaining Willed vanctal name without 
remark Grtinblad (1924) reduces it to synonymy Since the 
varietal names serve at least a temporary purpose here they are 
retained The original figure of var gracile Wille (1881) does 
not show any taper to the cell, and the description lists material 
slightly smaller than that described abo\e 
Pleukotaenium rectum Delp (PI XLVII, tig 8) —L 311— 
368 fi t w 18-21 p Pool Sta F8 (frequent), Grandys Brook 
Pleukotaenium rectum var reotissimum (W & G S West) 
Grflnbl (Pi XLVII, Figs 9-10) — L 338-600 m, w 24 4-28 
Pools Stas 140, 146, Lookout Mt , F 8, Grandys Brook 

The Wests (1904) give data which call for a largo plant under 
this variety, but Grdnblad (1924) admits smaller ones, with 
other characters in agreement 

Pleurotaenium Trabecula. (Ehrenb ) Naeg , near f qranulatum 
G 8 West — L 422*447 p, max w 65 /z, w at basal inflations 
60 /x, w at apex 28-34 p, isth 50 p, wall clearly granulate Rills 
Sta 134, Pointe Riche 

In shape this plant suggests f clavatum , but in size it exceeds 
both f clavatum and f granulaium 
Pleuhotaenium tridentulum (Wolle) West (PI XLVI1I, Fig 2) 
— L 260 p, w at base 13 p t w at apex 6 M Pools Stas F 0, 
Great Bamchois, F 8, Grandys Brook 
Pleurotaenium tridentulum var Femaldii,var nov 8 (PI XLVIII, 
Fig 4) — Cells long, capitulate, the end bearing six small teeth, 
shaft suboylindric&l, inflated on each side of the isthmus, tapering 
with faintly curved contour to the infracapitular neck, surface 
of membrane beset with conical granules L 125-175 p, w at 
base 7 5-7 7 p, w at apex 4 5-5 6 p Pool Sta F 8, Grandys 
Brook 

This plant suggests P tridentulum var capitalum, but is smaller 
by half and has more numerous apical teeth, for which reasons 
it seems best to consider it varietally distinct 

1 Pleuroiaemum tridentulum (Wolle) West var Femaldti, var nov — Cellu- 
Ue longae, capituUtae, Ipioe breviter 6-dent a tae, subcylindricae prop© lath 
mum utrinque inflatae, gradatim laevissime ad oonatHctionew infracapituUrem 
curvatae, membrana granulia oonlola praedlta. Long, 125-176 p, lat baa 
7 5-7 7 it, lat pol 4 5-5 6 M Newfoundland, in looo dicto Grandys Brook, 
legit J M Fogg, Jr 
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DociDniai Do Br^b 

Docioium Bacvlum De Btfb — Reported by Cushman (1907) from 
8t Authony 

Doudium undulatum Bail (PI XLVII!, Big 7) — L 202-220 /x, 
w 16/x Pools Stas 146, Lookout Mt , F6, Great Barachois, 
F 8, Grandys Brook 


Tkiploceras Bail 9 

Thiplocerab gkaule Bail (PI XLVII, Fig 3 4) — L 338-422 ju, 
max w 30-42 /x Pools Stas 140, 146 (frequent), Lookout Mt 
These plants in general were more slender than those figured 
by the Wests (1896), but were more sturdy than those of Smith 
(1924) or than f kou’dtenmn of Hull (1923) 

Triplockkab GRAciLf vur blspinatum, var nov 10 (PJ XLVII, 
Pig 5) —Plants long, slender, sermcells bifid at the expanded 
apex, the arms diverging hiaculeate, the spines side by side, 
the polar area granulate, shaft immediately below and between 
the terminal arms set with two small aculci, shaft generally 
cylindrical, armed with bosses in 8-10 whorls (approximately 
8~12 to each whorl) each of which bears two superposed spines 
widely divergent in the longitudinal plane, or near the apex 
reduced to one outwardly directed spine, isthmus slightly con¬ 
tracted L 346-548 /x, w 22 -28 p Pond Sta 146, Ixiokout 
Mt 

The paired spines on prominent swellings, as well as the form 
of the polar structures, differentiate this plant from T gractle 
In var denhculatum (Playf) G S West (1909) we have paired 
spines m whorls, but these are smaller, erect, and not elevated 

* In spite of a decirion to follow the classification of Print* (1927) for tbe 
Chlorophyceae, the writer prefer* to retain Triploocra# a* a genu* rather than to 
relegate it to sectional atatus 

“ Tnpioeertu gractle Bad var biipinatum, var nov — PInntae longae 
angustae, nemicellulis apice oxpanfio biftdla, br&cchtl* divergentibus btaeuleatm, 
aeuleifl bints, regions potari granutata, infra et inter braerhia aculeu l par via 
praedita, ceterum fere cylindrical emergentlonuni 8-10 vertioiUle ornatae, verti 
cillo ulio ex 8-12 emergenttonibue longitudinahter bicornutia ve) blaculeatls 
constant©, ooroibus late divergent! bus, emergentioniboa quibusdam prope oellulae 
apicem plerumque wmpliclter Bubundnulate aculeatla, acuJoo versus oellulae 
oapitulum vergente, tothmo paulum contracto Long 346-648 g, lat 22-28 p 
Newfoundland, in loco dicto Lookout Mt, legit Bayard Long 
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as pairs The apex is similar in form to those described by 
Nordstedt (1877, 1888) for his subspicies btdentatum and acute - 
cUuWf but the lateral whorlcd oornute spines are more prominent 
even than in his subspecies bidentatum var lahcep v or the f 
intermedia of that variety, the whorls less numerous than in 
subspecies btdentatum ,and the plants an more slender throughout 
Triflocerab verticillatum Bail — This sjKciea was it presented in 
Newfoundland by two forma, quite distinct from each other, al¬ 
though growing intermixed Neither is just like tlu type’fig¬ 
ured and described (very inadiquatcly) by Bailey (1KM) The 
writer finds nothing in the Newfoundland sampli to contra¬ 
indicate description of these at least as varieties, hut he infers 
from the literature that the specus is considered quite variable, 
and so loaves the two forms under thi original mum 
Triploclras verticillatum (biradmte form) (PI XI VII, Figs 1 - 
2) —Plants large, stout, semicells biradiate at the concave 
apex, the arms very short or obsolete, at their apices rounded, 
biacule&te, the teeth side by side, upwardly divergent to erect, 
shaft below the apex naked for a viry short space except for a 
pair of aunculate excrescences Ijctweui the arms, sides of senn- 
oell bearing about 10 12 whorls, eacli of about twelve flattened, 
edentate, or distally acute thickened projections, isthmus slightly 
contracted L 401 472 /j, max w 42-46 p Pool bta 146, 
Lookout Mt 

The original figure by Bailey (1851) shows a tnradiate plant 
with upices ascending, and without a pronounced subpolar neck 
or excrescences between the arms, though a vague mark may 
suggest inorassation The genus is defined by Bailey as having 
trir&diate tips, although, from the manner in which his figure 
of T gracilis is drawn, the specimen must have had two arms 
at the tip, with two subsidiary projections below at right angles 
Triploceras vt rtioillatum (tnradiate form) (PI XLVII, Figs 
6~7) —Plants large, stout, semioells tnradiate (rarely biradi- 
ate) at the expanded apex, the arms flattened or slightly inflated 
above, slightly indented in the axial line, the arm apices rounded, 
biacule&te, the teeth aide by side, transverse or upwardly diver¬ 
gent, shaft below the apex naked, this region usually terminated 
by one whorl of subobsolete projections, the shaft slightly broader 
near the isthmus, sloping gently toward the ends, set with 9-12 
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whorls of blunt to generally truncate and (near the isthmus) 
edentate projections, about 12-16 in each whorl, isthmus slightly 
contracted L 380-506 p t max w 42 0-50 6 p Pool Sta 146 
(frequent), Lookout Mt 

This plant, even when (very rarely) the apex has two arms, 
lacks the subapical aunculate excrescences, and has a more 
distinct contraction below the apex than the plant cited by 
Bailey (1851) Nordstedt (1888) described T vertictUalum var 
mperbum (Mask) Nordst with two primary and two lower 
secondary lobes, and the top not flattened, it has an even more 
contracted neck Cushman (1905) figures T vertictllatum without 
auriculate excrescences, but the end is concave rather than 
flattened, and the cells are longer than these 

Cosmarium Corda 

Cosmarium alpestre Roy <fc Biss (f) (PI XLIX, Fig 5) — 
L 85 m, w 64 m 8eepy rivulet Sta 136, Eddys Cove Smaller 
than that cited by the Wests (1908), and of slightly lessor relative 
width (1 1 30 instead of 1 1 19) 

Cosmarium amoknum De Br5b (PI L1II, Fig 1) — L 52 m, w 

31 m> th 24 m Pools Stas 140, 141, Lookout Mt 
Cosmarium anceps Lund (f) (PL XLIX, Fig 10) — L 28 m, 

w 13 m, Mth 9 5 m Pool Sta 135, Pointe Riche A similar 
form la recorded by Skuja (1930) 

Cosmarium anceps f crispulum Nordst (?) (PI IJ, Fig 34) — 
L 26 m> w 17 Mi th 9 5 Mi i*th 4 p Pool Sta 140, Lookout 
Mt 

Cosmarium annulatum (N&eg) De Bary var hlegans Nordst 
(PI XLVIII, Fig 18) — L 56 Mt w 21 m, i«th 19 p Pool 
Sta 119, Ingomechoix Bay 

CosMARruu BiNUM Nordst (PI LI1I, hig 20) — L 62 m> w 48 p 
Pool Sta 110, St John Bay 

Cosmarium bioculatum De Br6b (f) (PI LI, Fig 31) — L 28 p t 
w 25 Mi th 11 3 Mi i8th 4 3-4 5 p Pools Stas 112, St John 
Bay, 119, Ingomechoix Bay, 140, Lookout Mt 
Rather large, see the note under C Porixanum, p 260* 
Cosmarium Bobckii Wille (PI LIII, Fig 12) — L 38 p , w 28- 

32 p Pools Stas 122, Pointe Riche, 140, Lookout Mt 

The figure and description of the type (Wille, 1881) call for 
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only four granules in the central area, instead of eight, as in the 
Newfoundland material 

Cosuabium Botrytis Mencgh (PI LIT, tig 6) — L 72-111 Mi 
w 51-85 Mi wth 14 m Pools Stas 116, St John Bay, 133, 
Dootors Hill, 122, 134, 135, Pointe Riche 
Cosmarium Bothytis var gbmmiferum (Do Br6b) Nordst (PI 
LII, Fig 9) — L 72-79 M» w 57-03 m, th 33 m, wth 13-17 m 
P ools Stas 116, St John Bay, 140, Lookout Mt , 153, Petnes 
Cosmarium Botrytis var mediolakvkW West (PI LII, tig 7) — 
L 68-94 Mi w 54-77 M f th 36 Mj wth 17 22 m Pools Stas 
124, St John Bay, 115, Ingornechoix Bay, 134, Pointe Riche, 
137, Shoal Brook, 102, 103, Mclvers Cove (common), B 20, 
St Johns 

Cosuabium Bothytis var paxillosporum W AGS West (PI LIT, 
Fig 1) — L 72-95 Mi w 58-61 m, Hth 13-15 m Pools and nils 
Stas. 116, St John Bay, 136, tddjs Cove, 122, 135, Pointe 
Riche, 140, Lookout Mt 

Cosuabium Botrytis var tumidum Wolle (PI LII, Fig 4) — 
L 76 Mi w 62 m Pool Sta 122, Pointe Riche 
Cosuariuu caklatum Haifa (PL LIII, Fig 19) - L 43 Mi w 35 m, 
isth 14 m Pools Stas 129, Doctors Hill, 102, Mclvers Cove, 
F 6, Great Barachois 

CoftMARitru CAPEN8E Dc Tom (f) (PI L, Fig 17) — L 72 Mi w 
50 m, wth 25 m Bills Sta 136, Fddys Cove 
This plant suggests C subcucumis Schmidle, but the isthmus 
is too broad It is rather large for C capense 
Cosmarium capitulum Roy & Biss (PI LI, Fig 26) — L 16 21 Mi 
w 20-25 m Pools Stas 122, Pointe Riche, 119, Ingornechoix 
Bay 

Cosuabium capitulum var grounlandicum Btfrg (PI LI, Fig 25) 
— L 23 M» w 19-24 m, tb 14 m, isth 7 m Pool Sta 122, Pointe 
Riche 

Cosmarium connatum De Br^b (PI XLIX, Fig 4) — L 88-94 Mi 
w 60-67 Mi l«th 47-52 m Pools Stas 122, 135, Pointe Riche, 
119, Ingornechoix Bay, 140, Lookout Mt 
Wall thick, finely punctulate between the obvious pores 
CoSMARIUM OONSPBRSUM Ralffl VAT ROTUNDATUM Wlttr — L 96 Mi 

w 75 Mi i»th 26 m Rill* Sta 130, Eddya Cove 
Cosmarium contractum Kirchn (PI L, Fig 5 [large form]) — 
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L 31 36 ju, w 22- 29 isth 8 p A large form of the same (?) 
L 51-52 p, w 28-32 p t th 25 p } isth 4 p Pools Stas 122, 
Pointe Riche, 119, Ingomechoix Bay, 140, 146, Lookout Mt , 
F 8, Grandys Brook 

COSMARIUM CONTRACTUM Var ELLIPSOID FU V (Llfv ) W A G S 

West (PI L, Fig 1) — L 45-50 p, w 34-38 p Pools Stas 
146, Lookout Mt , P 8, Graudys Brook 
Cosmarium contractum var Jacobsxnii (Roy) W &G H West — 
Reported by Cushman (1907) from St Anthony 
Cosmarium Cucumis (Corda) Ralfe — Reported by Cushman 
(1907) from St Anthony 

Cosmarium Cucurbita Dc Breb (PI LI, Fig 6) — L 36-38 p } 
w 21-22 p, isth 15 p Pools Stas 145 (frequent), 146, Look¬ 
out Mt , F 6, Great Barachois, P 8 (frequent), Grandys Brook 
Cosmarium Cucurbitinum (Biss) Liltkem (PI XL\, tig 15) — 
L 60 p, w 32 p Pool Sta P 8, Grandys Brook 
Cosmarium t uclrbitinum (f) (P) XLV, tig 14) — L 51 p t 
w 15 p Pool Sta 146, Lookout Mt 
Losmawum Cucurbit jnum, near f minus West —Pools Stas 
130, Doctors Hill, 1" 8, Grandys Brook 
Cosmarium omatopleuuon Nnrdsl (PI LI, Pig 35) —L 75' 
110 p, w 53-75 p, isth 24 p Rills Sta 134, Pointe Riohe 
Cosmarium dkckdens (Rcinsoh) Racib — I 52 p, w 25 p , isth 
16 p Sta 130, Doctors Hill 

Cosmarium depressum (Naeg) Lund (PI L, Fig 19) — L 37- 
54 p } w 38-51 p t th 21 p t isth H U 5 p Pools Stas 116, 
124, St John Bay, 136, Pointe Riche, 119, Ingomechoix Bay, 
148, The Tableland 

t osmarium difficile I tltkem (f ) (PI LV, Figs 5-6) — Cells 
small, one half longer than broad, semicells somewhat rounded, 
the apex slightly retuse, the basal angles rounded, the lateral 
margins slightly concave and the upper angles broadly rounded 
to truncate, faces slightly thickened above the center, minute 
scrobiculations about the apex and in two curved rows across 
the cell face, inconspicuous to apparently obsolete, the remainder 
of the wall smooth to at times very faintly punctulate L 32- 
38 ju, w 21-24 p, isth 4 5-5 6 p Pools Stas 112, St John 
Bay, 122, 135, Pointe Riche, 119, Ingomechoix Bay 
Cosmarium bxcavatum Nordst var duplo-majus Lund (PI LII, 
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Fig 3) — L 47 /i, w 24 /x, isth 15 /u Pool Sta 140, Lookout 
Mt 

Cosmahium formulosum HofT (approaching var Nnthorstn) — 
L 42 44 /x, w 42 p t th 23 /x, isth 11 5 /x Pool Sta V 9, 
Burgoo 

Cosmahium formuiosum var Nathohstii (Boldt) W & G S West 
(PI LIII, Fig 26) —L 44 52 #x, w 42 47 /a iwth 13-15 jx 
Ditch and |xx>ls Stas 101, Mcl\ers ( ovt l 9, Hurgeo, B21, 
Whitbourne 

Cosmahium furcatospirmum W A G S Wes! (f) (PI 1 V, hig 4) 
— L 26 jx, w 25 /x, isth 7 5 /x Wet moss at edgi of pond 
Sta 130, Doctors Hill 

Cosmarium oaleritum Nordst (PI XLIX, tig 2) -L 60/1, w 
50 fj., isth 15 /x Seepy slope Sta 129, Doctors Hill 
This material was slightly large for the designated species, 
but quite too small for varieties of C Lundelhi , which it most 
resembles lorms of C Hammeri without refuse sides were 
seen in the same sample, but the number of pyrenoids aided in 
separating them from the specimens attributed to C galentum 

Cosmahium Gayanum Dc Tom var eborascenb* G h West (PI 
LII, Fig 10) —L 105-110 /x, w 51-65 /x Pools Stas 146, 
Lookout Mt , F 8, Grandys Brook 

Cosmahium granatum Do Brtfb (PI LI, Fig 1) — L 34-52 /x, 
w 23-28 n, isth 9 5 \x Pools Stas 136, Eddys t ove, 135, 
Pointe Riche, 140, Ivookout Mt , 148, The Tableland, h 9, 
Burgeo 

Cosmahium ohanatum vur elonoatum Nordst (PI LI, >ig H) 
— L 54 n, w 27-29 /u, isth H m Rills Si a 114, Pointe 
Riche 

Cosmahium Hammeri Rcinsch —Reported by Cushman (1907) from 
Bay of Islands 

Cosmahium Hammeri var homalopermt^ W <fe G S West (PI LI, 
FigB 32-33) — L 63-69 /x> w 43-52 ^ th 28 /x, wth 11 15 /x 
Pools and seepy slopes Stas 129 (frequent), Doctors Hill, F6, 
Great Barachois 

This form was seen in a state of arrested division (from Sta 
129) similar to that discussed under Cosmanum lelraophthalmum 
var pyramtdatum 

Cosmahium Houmienbe Lund (PI LI, Hg 5) — L 45-48 /x, w 
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27-28 p, th 20-21 p, lath 14-15 p Wet cliff Sta 124, St 
John Bay 

Cosmarium Houiienbe var integrum Lund (PI LI, Figs 2-3) — 
L 43-65 jUf w 24-40 p } isth 13-21 p Cliffs, pools, and seepy 
runnels Stas 136, Eddys Cove, 124, St John Bay, 122, 134, 
135 (frequent), Pointe Riche, 148, The Tableland 
Cosmarium htjmile (Gay) Nordst var lacustre, var nov 11 (PI LI, 
Fig 30) — Cells very small, about as long as broad, semi cells 
subrectangular to trapenform, the basal and upper angles 
obliquely truncate, the sides bi-indentate, the upper indentation 
deeper, apex about six-crenate, with a slight projection of the 
ridges, especially the submarginal ones, on to the lateral faces, 
isthmus linear, face of semi cell usually with two low Bwellmgs 
above the basal angles, or these obsolete, and with strong oostae, 
the lateral ones somewhat weaker than the central, vertical 
view inflated-oval, the top faintly ridged, the sides orenate be¬ 
cause of the costae, walls thin except on the mcrassate faces 
L 14-15 p , w 15-16 p, th 8 5 p , isth 5 p Poole Stas 112, 
116, St John Bay, abundant (type locality) 

These plants, in marginal contour and rise, at once suggest 
C humtle, perhaps with somewhat accentuated sculpturing 
However, the strong incrassate oostae distinguish them from even 
the more elaborate known varieties Except where the cell con¬ 
tents are destroyed it is not easy to distinguish this variety, but 
it is quite distinctive when empty cells are seen 
Cosmarium humile var striatum (Boldt) Schmidle (PI LI, Figs 
27-29) — L 11-16 p t w 16-16 p f isth 4-4 5 p Pools Stas 
112, St John Bay, 122, Pointo Riche, B21, 26, Whitbourne 
Seemingly reduced in surfaoe features in some small examples, 
as In Figure 27 

11 Cotvuxnum humxlt (Gay) Nordat vw Ucoatra, var nov — CeUulae 
minima* laodlametlantea, oemioeilulis Bubreotangularibua vd traperiformibus, 
angulis baaalibua et euperioribua obliquiter tnineatla, laterfbui 2 indentatla, 
indentation* auperfore quam altero aetiaim altiora, apioe os. 6-crenato, coati* 
(praedpue da aubmarginalibus) paululo in fades lataralea proieotia, ivthmo 
linear!, semiceUuUrum fadabus coe title plerutnque levitar aupra anguloa basalea 
protuberantlbua, gibbla vel obvlis vel interdum obaoletla, oofctla oeatrallbua 
quam lateral! bua validioribua, eellulla aapeetu vertioaU ovatia, Inflate, aummitate 
obaeure ooatatla, lateribua da ooetarum causa orenatia, matmbrana farieboa in 
oraasatia exoeptia tenui Long. 14-15 p lat 15-16 p oraaa. oorp 8.6 p Ut kith 
50 p Newfoundland, In looo dicto St John Bay, l«(it Bayard Long* 
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Cosmarium impressulum Elfv (PI XIAIlI^lg 12, PI LV,Fig 11) 
— L 21-20 /*, w 14 18 ft, isth 4 ft Pools and nils Stas 135, 
Pulnte Riche, 116, St John Bay, 136, Eddys Cove, B 20, Whit- 
bourne The forms with short colls approach var alptcola as 
described by Schmidle (1890), but are smaller 
Cosmarium impressulum Elfv (f ?) (PI LI, Fig 4) — L 24 ft, 
w 15 /i, isth 4 ft Pool Sta 140, Lookout Mt 
Narrow for this species, it is paralleled by a form figured by 
Fremy (1930) 

Cosmarium impressulum f minus Turn — Reported by Cushman 
(1907) from Rose-au-Rue 

Cosmarium impressulum f suborthogonum (Racib) W & G 8 
West (?) (PI XLVIII, Fig 20) — Plants small, about one half 
longer than wide, semicells depressed-semicircular, usually eight- 
undulate, the polar two somewhat isolated or at times somewhat 
reduced, the sides three-undulate, sinus deep, closed, semicell 
faces somewhat inflated, with a prominent, centrally placed in- 
crassate nodule L 23-25 ft, w 13 5-17 p, th 6 5 ft, isth 
4 5 ft Pools Stas 135, Pointe Riche, 119, Ingomechoix Bay 
Those plants resemble those described by Raciborski (1889) ex¬ 
cept that the semioells are more elevated, with the central nodule 
more circumscribed, and the oells rather smaller throughout 
Cosmarium impressulum f tholiforme,f nov 13 (PI XLVIII,Fig 19) 
— Plants smaller and thinner than in the species, the upper two 
pairs of undulations suppressed to give retuse, rounded cell ends 
L 19 ft, w 13 /*, isth 5 ft Pools, Sta 119, Ingomechoix Bay 
Cosmarium laevb Rabenh (PI LI, Figs 8, 15) — L 24-43 /*, 
w 16-29 ft, isth 6-7 ft Wet cliffs and pools Stas 112, 116, 

124, St John Bay, 136, Eddys Cove, 134, 135, Pointe Riche, 
119, Ingomechoix Bay Ranging one fourth larger than the 
British plants (the Wests, 1908) 

Cosmarium laevb var sbptbntrionale Will© (PI LI, Figs 7 [f ], 
16, PI LIV, Fig 17) - L 29-34 /*, w 19-21 /t, htth 8 0-8 5/* 
Pools Stas 116, St John Bay, 136, Eddys Cove, 122, Pointe 
Riche The plant in Figure 7 resembles (in part) Johnson's 

u Cotwiortum xmpretrulum Elfv f thoUforme, f nov — Plantae minor* ct 
tonuioTM quam in f typica, undulationibu* *uperioribus binis obnoletin, apioibua 
obtoure rttusU. L6ng 19 g t 1st 13 /i, 1st ith 5 g Newfoundland, In looo 
dioto Tngornecholx Bay, legit Bayard Long 
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Idea (1894) of C tmpressulum Its ratio of length to breadth, 
however, is nearer that of C laev? teptentnonale 
Cosmarium LAGOEN8K Nordst (PI LIV, Fig 14) — L 42 p t w 45- 
50 p, th 80 p Pool Sta 146, Ixiokout Mt 
COSMARIUM LOGIBNftE BtSS (PI LIII, big 21) —■ L 51“65 fX t w 
44-55 p t th 30 p j isth 17-18 p Scepy slope and pool Stas 
129, Doctors Hill, 148, The Tableland 
Cosmarium Longli, sp nov u (PI LIV, Fig 8) — Cell moderately 
small, wider than long, semicells somewhat kidney-shaped, 
the apex depressed, the sides produoed, straight or slightly con¬ 
cave, the base centrally inflated, apex gently curved, usually 
lightly incraseate, the basal angles rounded, sinus partly inflated, 
dmtally closed and with a linear apex, face of semicells with 
auricuhform verrucac midway above the sinus apex, and either 
two or three granules or a complex aunculiform verruca toward 
the basal angles, polar view long-oval, the ends rounded, the 
middle section inflated, mcrassate, and bearing groups of pro¬ 
jections near each end, further groups of incrassatc projections 
between midsection and fchi ends L 26-32 p t w 38-42 p f 
th 18-19 p, isth 5-6 p Pool Bta 146, Lookout Mt 
The species just described suggests C namculare Borge (1918), 
but is not so slender and is more prominently ornamented 
Cosmarium Lundellh Delp var ellipticum W West f minus 
Str0m (PI XL1X, Fig 3) — L 66 p, w 50 p, th 33 p t isth 17 p 
In a spring Sta 133, Doctors Hill 
The Newfoundland specimens seem relatively a trifle longer 
than those studied by Strpm (1926) 

Cosmarium Malmei Borge var condansatum, var nov 14 (PI 

“ Cosmarium Longii, *p nov — Cellule, mod ice parva, latlor quam longior, 
aemiceilulis subreni/orraibus apice depressi* vix inoraseetJ*, Uteri but produotU, 
recti* vcl supra paululo concavis, angulis baualibus rotundatis, ainu in media 
parte expanso, intus linear!, ext us clauso, semiccllularum faciebus oura verruois 
oompositis auriculiformlbus singulis supra sinus apicem etiam cum 2-3 granule 
vel verruca ooropomta versus anguloe bas&les, aspectu verticall elongate ovato 
in parto media inflato, apioibus rotundatis, incrassatm, et venue apices cum 
emfnentiarum glomeratlombua Long 26 32 p lat 38-42 p, crass corp 18-1W p, 
Ut ist b 5-6 p Newfoundland, ib loco dicto Ijookout Mt, legit Bayard Long 
14 ( otmarxum, Malmet Borge var condense turn, var nov — Cellulae minutae, 
vix dlmidio longioree quam latiores, subcylindricae, semiceliulis depresse sphaen 
Cis, einu non prof undo, obtuse rotundato, marjpne minute crenuUta, superfioie 
cum granulis depresria In eenee horizontale« et oblique decussates ordinatit, 
ordinibut ca, 11, trtns partem oellulae iatiorem 15- vel 18-granulatie Long 
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XLVIII, Fig 11) — Cell small, wlightly over one half longer than 
broad, subcyhndncal, semieells depresmvl-spheriLal, the small 
Hums shallow, obtusely rounded margin slightly crenulate, 
surface with low granules in honzontal and obliquely decussate 
senes, showing about eleven rows with 15 16 granules across 
the widest part of the cell L 36 fi, w 22 ju, th 22 /a, isth 17 fx 
Pool Sta F 8, Grandys Brook 
This plant has a more abrupt ami distiiu t siiiuh than does that 
described by Borge (1903), is smaller, and has smaller granules 
in closer rows 

C08MARIUM MAROAR1TATUM (Lund ) Itoy <fc BlSS (PI I V h Ig 2) 
— L 75 /a, w 57 -66 /a, th 42/i,isth 24 p Pools btuR 114,135, 
Pointe Riche, B 20, bt Johns 

CoBMARIUM MARGARITA 11 M f MINUS (Boldt) W (fed S West (PI 

L1I, Fig 5) — L 55 60 m, w 55 56 /x, th 12 m, «th 16 17 jx 
Pools Stas 135, Pointe lliclie, B26 (frequent), Whitbournc 
These plants are rather wide for this form, as cited by the 
Wests (1911) 

Cobmarium margaritatum var ridibundum, var uov 16 (PI LI I, 
Fig 8) —Cells moderately large, s< micells somewhat kidney- 
shaped, with poles depressed, the basal angles abruptly rounded, 
the sinus closed without, somewhat expanded within, surface 
elevated into hollow corneal projections which rise abruptly from 
the general surface in irregular obliquely decussate rows, some¬ 
what reduced over the polar area, about 0 8 visibli in the longi¬ 
tudinal axis, about 24-28 about the penphery of each semicell, 
the senes nearest the isthmus forming a curved row, with the 
projection truncate or emargmate, notably deflexed and elongated 
toward the sinus, wall very thick, especially at the isthmus, 

36 n r lat 22 ju, craws ©orp 22 g lat inth 17 n Newfoundland, m loco dlcto 
Grandya Brook, legit J M Fogg, Jr 

14 Carmarium tnarffartlaium {Lund ) Roy A Bink vur ndibundum, var nov 
— Cellulae mediocre*, nemioellulln Hubronlformibus, polin depresmn, angulU 
baaallbus abrupt© rotundathi, sinu extua occlueo, intim paulum expanao, super 
fide cum projectionibu* vacuU oomcia linea* irregulares oblique decusaatafl 
forraantlbufl vereux poloa subobacuns ca 6-8 in axe longitudinal! et 24-28 eir 
cum perlmetrum viisibilibuH, 1U lineae lunatae prop© udhmum ad ninum deflexm 
et elongatw dentiform!bu# apice truncate vel emarginatw, membrana prae- 
clpue ad lathmum crasaisaima inter proiectionca punotulata Long 83-88 n 
lat 63 g, lat lath 18 p Newfoundland, m loco dlcto Lookout Mt , legit Bayard 
Long 
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punctulations present in the rows between the projections L 85- 
88 m, w 65 m> ieth 18 m Pool Sta 140, Lookout Mt 
This plant appears to belong to the C marganlaium group 
It has the hollow projections of var xubrotundata W & G S 
West, but its shape is distinctly different The extraordinarily 
developed isthmial row, from its position and the refractive 
incrassation of the projections much more obvious in specimens 
than as figured, with the size and configuration, characterizes this 
species 

Cosmarium Meneohinii De Br^b var nanttm Wille (?) (PI XLVIII, 
Fig 15) — L 21 m> w 15 m» isth 45p Pool Sta 136, Pointe 
Riche 

Cosmabium moniliforme (Turp) Ralfs (Pi L, Fig 2) — L 24- 
39 m. w 15-19 5 m, lath 8 m Pools Stas 122, Pointe Riche, 140, 
Lookout Mt 

Cosmarium monqmazum Lund var polymazum Nordst (PI LIV, 
Fig 4) —L 36-36 p, w 37-40 m Pool Sta 140, Lookout 
Mt 

Donat (1931) accepts only one station in America, in New 
Jersey, for this plant 

Cosmarium nasutum Nordst (PI LIII, Figs 9, 11) — L 34-37 Mi 
w 24-28 m» isth 9-10 m Seepy slope Sta 129, Doctors Hill 
Cosmabium nasutum, near var a^pbrum W & G 8 West (PI LIII, 
Fig 10) — L 37 w 28 m> isth 10 m Seepy slope Sta 129, 
Doctors Hill 

Rather smaller than the Wests (1908) prescribe, and with only 
a single row of granules across the base of the semioell 
Cosmabium nobvbqicum Str0m (PI LIII, Fig 3, f ?, Fig 2) — 
L 24 w 22 m> isth 6 5 M Fool Sta B 21, Whitbourne 
The Norwegian mountain plant first reported by Str0m (1926) 
agrees excellently with this Sometimes the central group of 
granules seems absent (PI LIII, Fig 2), but these plants 0 28 Mt 
w 27 m, th 13 Mi lath 7 m) otherwise conform to this species. 
Cosmarium novae-terrae, sp nov u (PI LV, Fig 10) — Cells 
moderately large, semi cells subreniform, the polar area depressed 

“ CMaurhun aovaa-tatTM, «p. nov — Collulae modloe grandee, semi cell uiU 
wbreniformibui, a d aream polarem deprewle vel vubooncavis, Uteribus et 
aagulie basaUbus rotundatlf, sinum acutum exteriors parte expaneum intue 
etiamque paulum sxpanmm fonnantibus, aepeotu polar! late ovali, auperficle 
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or slightly concave, the sideH and basal angles rounded, bo that 
the Binus ib acute, outwardly dilated, with a slight inflation at 
the apex, polar view broadly oval, surface features consisting 
of blunt, solid subcorneal papillae over the margins of the cell, 
becoming reduced over the polar area, but not absent, and becom¬ 
ing sparser and lower over the sides until absent from the broad 
midfacial area, which is characterised by numerous shallow pits, 
small to moderate in size, often elongated longitudinally, irregu¬ 
larly, and somewhat sparsely scattered, laterally adjacent to, or 
slightly intermingled with, the projections, wall thick, between 
these major structures distinctly punctulate, pyrcnoids two in 
each eemicell L 77-84 /z, w 68-60 /z, th 44 ju isth 19-21 /z 
Pool Sta 146, Lookout Mt 

This plant in structure suggests C dentalum Woile, but in size, 
the basal angles, and the distribution of surface details, it is 
very different from that plant as described by the Wests (1896) 
C 8uperbum from St Johns has superficial similarities, but is of 
a much more clearly defined pattern, and thinner 
Cosmariuu Nymannianum Grfin (PI XLVI1I, Hg 13) — L 52- 
54 jli, w 38-42 /z, fch. 24-26 fx, isth 7 5-9 5 fi Pools Stas F 6, 
Great Barachoia, B 22, Whit bourne 
Cosmarium OCHTODE8 Nordst var (PI LIII, Fig 22) —Cell of 
moderate size, about one third longer thap broad, seimcell sub- 
semicircular, the apex depressed, the basal angles rounded, the 
sides slightly crenate, anus linear, slightly open within, surface 
with flattened warts in senes across the edges, about nine rows 
on each side of each semicell, from the face showing as about 
two scries in curved rows near the apex and to four senes toward 
the basal angles, the innermost row alone continuing over the 
upper region of the oell face in a much reduced fonn, membrane 
otherwise closely punctulate, the punctao in the polar areas form¬ 
ing blocks of transverse rows, but these are dispersed over the 

paptilia obUwi* aolldia in margins dinpomtis, tit in arc* polari reduotis sed obvila 
in laterlbua gmdatlm apartionbu* et plus applanatis hucuaque ad aream medic 
faoUlem excavatam, oavaturia numeroaia rainuti* val mediocribua saepc long!- 
tudmcUiter elongatw, Irregulanter tubaparifa, Uterabter prop© pap ilia* ditpoaitia 
val interdum com papiiUa fere lntermlxtu, membrane craiwa diatinete inter 
papfilaa et eavaturaa punctulate, aomattbua pyrenoideia utnnque 2 Long 
77-64 th Ut 58-60 th oorp 44 th 1st ieth 19 21 m Newfoundland, in 
looo dioto Lookout Mt; legit Bayard Long 
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lateral faces L 65 w 50 th 28 p , isth 12 p Pool Sta 
112, St John Bay 

Cosmarium ochtodes Nordst Vftr AMOFBUM W West (PI LV, 
Fig 9) — L 95-113 p t w 65-75 p f th 48 p t isth 19-22 p Pool 
and wet thicket Stas 135, Pointe Riche, 103, Mcl\ers Cove 
Quite a little longer than the British examples (the Wests, 1911), 
but otherwise similar A small form (1 75 p t w 60 p r isth 18 p ) 
appeared in Sta 103, differing further in having the cell ends 
rounded or hardly truncate 

Cosmarium ornatum IlaJfs (PI LTV, bigs 7, 12) — L 28-38 p , 
w 34-42 p f th 22 p , isth 9 5-11 p Pools and ditch Stas 140, 
Lookout Mt , B 9, St Johns, B 26, Whitboume 
Cosmarium okthostichum Lund (PI LIII, tig 5) — L 34 p f 
w 30 p } mth 9 p Pool Sta 140, Lookout Mt 
Cosmarium paohydermum Lund (f) (Pi XLIX, Fig 6) — L 87- 
106 p , w 71-81 p , isth 29-30 p Pools and seepy slopes Stas 
129, Doctors Hill, 136, Kddys Cove, 135, Pointe Riche 
Slightly broader (1 1 27) than the British plants (1 1 33), 
but see Grdnblad (1924) 

Cosmarium Phasrolus De Br$b, near f minus Boldt (PI L, 
tig 18) — L 24 p , w 22 p t isth 4 5 p Pools 8tas 148, The 
Tableland, F 6, Great Barachois, F 8, Grandys Brook 
Cosmarium plicatum Reinsch (PI L, Fig 12) — L 50-65 p } 
w 30-38 p t th 20-26 p t isth 13-15 p Pools Stas 116, St 
John Bay, 135, Pointe Riche, B 6, 20, St Johns, B 22, Whit¬ 
boume 

Cosmarium Pokornyanum (Grtln) W & G S West (PI LI, Fig 
18) — L 22-27 p f w 14-19 p , th 9 p , isth 7 p Pools and 
seeping rills Stas 122, 134, Pointe Riche 
Cosmarium Portianum Arch (PI LIII, Fig 4) — L 30-36 p , w 
22-28 p t isth 9-10 p Pools Stas 112, St John Bay, 122, 
135, Pointe Riche, 140, 146, Lookout Mt 
Sometimes nearly smooth, and then like C btoculatum 
Cosmarium prakobandk Lund (f)(Pl LV, Fig 3) —L 118-122 p t 
w 69-75 Pf isth 22-23 p f wall punctate between the solid 
papillae Pool Sta 135, Pointe Riche 
Distinctly larger than the British plantB (the Wests, 1911), 
and the wall slightly brownish 

Cosmarium protractum (Naeg) De Bary (PI LIV, Fig 16) —■ 
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L 39-40 w 42-47 th 25 fi, isth 10 m Pools Stas 116 
(frequent), St John Bay, F 8, Grandys Brook 

Slightly wuler than long, m contrast to the British examples 
(the Wests, 1908), which reverse the proportions 
COSMARIUM P8EUDOPONNATTTM Nordflt (PI LV, Fig 7) — L 48 
w 36 m> loth 30 /i Pools Stas b 6, Great Burnt hois, b 8, 
Grandys Brook 

Cosmarium psludonitidulum Nordst - Reported by C ashman 
(1907) from Bay of Islands 

Cosmarium pbeudonitidui um var validum W & G S West (ri 
XL1X, Fig 7) — L 74-113 ju, w 61-77 m, nth 22 28 \i Seepy 
slope Sta 129, Doctors Hill 

Cosmarium pseudoprotubfrans Kirchn (f ?) (PI LI, hg 24) — 
L 40 w 35 ju, th 21 p, isth 9 m Wet moss hta B 9, St 
Johns 

The slightly flattened faces are different from the faces figured 
by Skuja (1928), and apical pores, which he figures, were not 
noted. It seems essentially identical with the plant reported by 
Johnson (1895) as typical 

Cosmarium pbeudopyhamidatum Lund (PI LI, Fig 23) — L 44 jli, 
w 30 fjL f isth 7 5 /u Pools Stas * 6, Great Barachois, B 26, 
Whit bourne 

Cosmarium psludop'i rami datum var lentiferum, var nov 17 
(PI L, Fig 7) — Cell of moderate size, about one half longer than 
broad, trunoate-elliptical, semicell apices depressed, the sides 
curved, the basal angles rounded, sinus linear, wall moderately 
heavy, sparsely and finely punctulale, the faces markedly inter¬ 
nally thickened in a refractive lenticular area about two fifths of 
the diameter of the semicell L 44 52 w 28 36 //, isth 8- 
13 m Pools Stas 140, Lookout Ml (type), 148, Phi lable- 
land 

Wille (1924) figures from the Antarctic a smaller form with 
slightly thickened sides, without distinctive name The var 

17 Co&ynarium p&cudopyramidalum Lund var lentiferum, var nov — Cellu 
lac mediocre*, dimidio longiores quoin latiore# truncatae ellipticae *>micelluhs 
opice depress!*, lateribus curvatis, angulw hnsalibu* rotumJatln sinu linear), 
membrana modice crama sparse et minute punctul&ta, faciebu* intu* vaide cum 
lente refroctlvo duae quintas Hemicellulae (bamettonte ornatun I.ong 44 52 m» 
(at 28-36 Mi 1st lath 8 13 m Newfoundland, in loco dicto Lookout Mt , legit 
Bayard Long. 
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subtumuhtm of Radborski (1SS9) j b less thickened, has rounded 
poles and coarser punctulation 

Cosmakium pseudotaxichondmjm Nordst var Foggil, var nov 18 
(PI LIV, Figs 9, 11) — Cell small, broader than long, semicells 
low, truncato-triangular, the length about two fifths of the 
width, apex slightly concave, incrassate, narrow, about two 
sevenths to one fourth of the width, the sides straight, th6 
margin somewhat flexed above the basal angles, which are 
rounded, heavily incrassate, and beset with divergent rounded 
teeth, sinus nearly or quite closed midway of its length, and 
tho outward inflation variable, to bring the teeth into contact 
or separate them by 4-5 p, surface with two opposed dentiform 
granules on each side near the contraction of the isthmus and 
three widely spaced granules across the face about one third of 
the distance to the apex, the central ones larger than the lateral, 
occasionally a small granule within each basal angle, but this 
usually obsolete, polar view narrowly oval, the ends acute, the 
sides with throe subcorneal granules, edge view of each semioell 
subcircular, slightly depressed at the pole, the isthmus relatively 
broad and widely open, the basal angles showing the opposed teeth 
and lateral granules, the cell faces showing the large sub-conical 
central granule, wall in face view rather thick except along the 
sloping sides L 24-26 p, w 32-34 p, th 13 p, isth 5 5 p Pools 
Stas F6, Great Baraohois, F 8, Grandys Brook (type) 

This plant resembles somewhat the New Jersey form of C 

u Cotmanum pBrudotaxxchondrum Nordst var Fofgti, var nov — Cellula 
p&rva latior quam longior, tfemicelluhs deprosei* truncatl triangulanbus, ad 
latitudinls dutw quintas elongate apices paululo conoavo ineras&ato, angunto, 
ad latitudinls duas septimas veil quartam elongate, latenbua subplanle, margtne 
supra angulos rotundatos bused e* paulo incurvata, valdo inomssat* et dentibus 
obtuds divergent!bus praedita, sinu in media parte angustato obhterato, extus 
et Jntus modice expanso, ext us nunc aporto, nunc clauso, superfioie gran ui is 
duobus dentiformibu* altero latere oppo=«tis proxime ad lathml constrictionem 
praedita, etiamque tribus gran alls distant! bus trans fadem dispositto ca. dues 
partee ex apice, medio quam lateralibus parvis majors, interdum cum granulo 
dngulo In angulle basabbus sed eo plerumque obsolete aspectu vertical! anguste 
ovato, apjdbus acutos, lateribus 3 granulis subcode!* praeditU, ospectu semi 
oelhdanim aciali suhorbioulari, vlx ad polum depreseo, isthmo modioe Uto et 
late aperto, asgulis basalibtw dentes oppoeutoa et granules lateratas exhibientibus, 
oellularum fadebua gran alum magnum central© subconicum exhlbentibus, mem- 
bran a a fade cellulae visa euboraadutoula lateribus obUqula exceptte Long 
24-28 ju lat 32-34 p, crus corp 13 p, l&t isth 5 5 m Newfoundland, in loco 
dieto Grandys Brook, legit J M Fogg, Jr 
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pseudolaxichondrum reported by Wolle (1892), but is relatively 
shorter, with straighter sides, different number and orientation 
of the granules, and a distinctively different sinus 
CosuARiuM pskudotaxiohondrum var septentrional®, var nov 19 
(PI LIV, Fig 3) — Cells moderately Rmall, wider than long, 
aemicells angular, as if broadly triangular with all angles trun¬ 
cate, end flat or faintly concave, abruptly internally incrassate, 
upper lateral margins nearly straight, lower lateral margins 
abruptly truncate parallel with the axis (all intersections slightly 
rounded), sinus linear or very briefly inflated without, surface 
usually with two arcuate rows of conical mcrassate granules, 
about six in the lower, four in the upper senes, with the lateral 
members of the proximal series prolonged in opposition and de¬ 
flected toward the sinus as rounded teeth, small casual granules 
often present, polar view narrowly oval, the semicell from 
beneath showing marginally about four groups of projections 
and underneath near each end revealing two dentiform granules 
L 22-26 m, w 29-33 p, th 11 5-13 p, isth 3 8-4 5 p Pool Sta 
F 8 (frequent), Grandys Brook 

So far as the matenal in these collections is concerned, the 
writer is convinced of the distinctiveness of C pseudotaxichon- 
drum vara Foggtt and septentnonale and of C Longi t The first 
two varieties grew intermixed, but whereas one was scarce, the 
other was generously represented, no suggestion of intergrades 
was detected In view of the variability of tho species pseudo - 
laxichondrum as currently interpreted, it seems well to associate 
these plants with it, but var septenlrwnale in particular may de¬ 
serve segregation To consider such distinct forms identical 
with C pseudoiaxtehondrum would only introduce possible mis¬ 
conception of the distribution of the type 

** Coemanum ptmtdoitimehondrum Nordst vw teptentrioaale, var nov — 
Celluloe modioe parvae, latiorea quara longioree, semlcellulia angular!bus, ut 
videtur, trtangul&ribus cum angulla omnibus truncate, apice piano vel lcviter 
ooncavo, intus abrupt* incraaeato, marginlbus superioribu* laterabbua fere reotia, 
inferioribtw axe parallel!* abrupt© truncatia, ainu linear! vel extu* brevlter 
expaneo, tuperfteJe plerumque cum granuiLa oonicia mcraasatw in 2 aeries arcuatas 
ordlnatia, in serie superiore 4, in eerie mferiore ca 6, eorum extremis dedinati* 
et pari ter aplribus bln is oppodtis, aspeotu verticali anguste ovato, semicollulis 
aeparatis e ainu visia cum 4 gregibus tuberculorum et versus apices alteroe cum 
graouti* 2 dentlformibua praeditis Long 22- 25 fx, lat 2& 33 crass corp 
11 6-13 m* Ut lath 3 8-4 8 p Newfoundland, in loco dicto Grandya Brook, 
legit J M Fogg, Jr 
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Cosmarium puncti latum De Br6b (var ?) (Pi LIII, Fig 18) — 
L 28 Mt w 27 Mi wth 7 5 p Pool Sta 116, St John Bay 
Granules of the central area large, depressed, not refractive, 
the ring with about four larger granules within 

CobMAIUUM PUNCTULATUM (var ?) (PI L, Fig 6) — L 30-40 Ml 
w 25-30 m Pool Sta 146, Lookout Mt 
Suggesting var rotundtUum Klebs and, cvtn more, var granu- 
luBCulum (Roy & Biss ) W & G S West, but the sinus flares 
outwardly 

COSMARIUM PUNCTULATUM Var ft! BPUNCTULATUM (Nordst ) B0rg 
f fi (PI LIII, Pig 14) - L 24-29 p, w 23 25 m, th 15 m, Mb 
7 m Pools Stas 119 (frequent), lngomechoix Bay, b 9, Burgeo 

Cosmahium p’igmak™ Arch (PI LI, Fig 9) — L 9 5-11 5 p t w 
12-13 m» u*th 3 5-5 0 m Pool Stas 145, Lookout Mt , B 26, 
Whitbourne 

Cosmarium pykamidatum De Br£b (PI XLVIII, Fig 17, PI L, 
Figs 15, 16 [f ?]) - L 65 100 m, w 41-63 Mi wth 18-21 m 
P ools Stas 134, 135, Poiute Riche, 119, lngomechoix Bay, 
140, 145, 146, Lookout Mt , 148, The Tableland, B 22 (with 
f), Whitbourne 

The basal angles of part of the Whitbourne material were 
little rounded This form was seen (from B 22) in a state of 
arrested division of the type discussed under Cosmarium letra - 
ophlhalmum pyramidaium 

Cosmarium quadrat™ Ralfs (PI L, tig 13) - L 59-65 m, w 32- 
38 m, i«th 15^ 21 m Pools Stas 112, St John Bay, 136, hddys 
Cove, 135, Pointe Riche 

Cosmahium quadkifarium Lund (PI L\, Fig 1) — L 47 m» w 
38-40 p , th 25 p , isth 13-15 m Pool Sta b 8, Grandya Brook 

Cosmahium Quasillitb Lund (f)(Pl LIV,Fig 15) — L 82-92 p , w 
65-78 M»th 45 Mi isth 21 m Wet thicket Sta 103, Me I vers Cove 

Cosmarium quinarium Lund (PI LIV, Figs 10, 13) — L 40-42 p t 
w 32-38 Mi isth 10-11 p Pools Stas 140, 146, Lookout Mt 
Except for a slight difference in proportions, C paulense 
(Borg) Johns reported by Johnson (1895) very greatly resem¬ 
bles this plant 

Cosmarium Ralfsu De Btfb var montanum Racib (PI XLIX, 
Fig 1) —L 113-128 Mt w 103-111 p , isth 24 p Ditches and 
pools Stas F 6, Great Barachois, B 28, Whitbourne 
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Cosmarium rk< tanoulark Grtln (PI XJVUI, Fig 14) — L ST- 
44 /*, w 20-12 g ,, isth 7 5-11 5 fi Pools Stas 135, Pointe 
Riche, 148, The Tableland 

COSMARIUM RFCTANOULARE Var HFXAQONUM (Hfv ) W & G S 

West (PI LI, Fig 17) — L 28-29 w 23 isth 5-7 5 g. 
Pools Stas 122, 135, Pointe Riche, 124, St John Bay, B21, 
Whitbourne 

Cosmarium refringens, sp nov 50 (PI L, Fig 10) —Cells small, 
about one third longer than broad, semicells transversely oval, 
the apex depressed, the upper lateral margins slightly flattened, 
the lower lateral margins and basal angles broadly rounded, 
sinus open, acute within, flaring outwardly wall moderately 
thick, incrassate across the poles and at the basal ingles, with 
large and prominent sublenticular thickenings on the lateral 
faces, sparsely and finely punctulate I 38 /u, w 35 /x, th 22 /i, 
isth 8 pi Pool Sta F 8, Grandys Brook 
CoSMARrUM Sc* NLDE8MIJH VUr DORSTTRTTNf ATOM Nordfit (?) (PI L, 

Fig 4) — L 20 /x, w 33 /x, th 11 5 /x, wth 5 /x 
Station data lost Shorter than the type of the variety de¬ 
scribed by Nordstedt (1888) and with a much smaller isthmus 
Cosmarium bexnotatum Gutw var tristriatum (LUtkom) 

Schmidle (PI LIV, Figs 1 [f *] 2) - L 19 21 /x, w 17 18 /z, 
isth 5 6/u Pools Stas 140, Lookout Mt , F 8, Grandys 
Brook, B 26, St Johns 

The St Johns plant differs principally in that the marginal 
cremations are bigranulate, suggesting C mbeomlatum 
Cosmarium sphalehostiuium Nordst (PI HI I, lug 15) - 

L 17 5-19 0 /*, w 15 5-16 ju, isth 4 5-5 0 m Pool Sta 146, 
Lookout Mt 

Cosmarium spkciosvm Lund (PI LII1, Fig 24) — L 48 57 /i, 

w 31-30 n, isth 14 /x Pools Stas 116, 124, St John Bav, 

130, Eddys Cove, 134, 135, Pointe Riche 
Cosmarium spkciosum var biformk Nordst (PI LIU, frig 25) — 

10 Cosmarium refringens, sp nov Cellulae parvae, spamim et minute 
puuotat&o ca. tertia parte longiorae quarn latiores, semicelluliB trails verso ovatis, 
aplce depreeais, margin)bus lateralihu* superionbus iwulum plunati*, mferionbua 
et angulis baaolibus late rotumlatis, stnu aperto, acuto, gradatim expanse 
merabrana modloe crassa, plus incrassata trans polos et ad angulos basalee, 
facie bus lateral i bus cum inorasaationibus prominentibus sublent iculan bus Long 
38 g, lat 35 /x, crass oorp 22 /x, lat isth 8 g Newfoundland in loco dicto 
Grandys Brook, legit J M Fogg, Jr 
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L 60-79 /u, w 38 61 m» isth 20-28 m Wet cliff and seepy 
rivulet Stas 136, Eddys Cove, 124, St John Bay 
Cosmarium speciosum var simplex Nordst (PI LIII, Fig 23) — 
L 44 m, w 31 p, th 21 /Ui isth 15 fx Pool Sta 112, St John 
Bay 

Cosmarium Sportella De Br3b , near var subnuduu W & G S 
West (PI LIII, Fig 17) — L 52-56 m, w 39-61 m, isth 13-14 m 
D itches, pools, and wet thicket Stas 102, 103, Mclvers Cove, 
B 6, 20, St Johns 

Cosmarium subcapitolum W West / minus, f nov 11 (PI LI, 
Fig 11) —Plants closely similar in shape to the species, but 
differing in most dimensions, averaging a little more than half 
the siae of the original form, and with the isthmus relatively 
broader L 8 6-11 m> w 9 6-12 m> th 3 5 p, isth 3 5-4 6 m 
P ool Sta B 26, Wbitboume 

A slight modification of shape was seen in a very few indi¬ 
viduals, which showed an additional retuse contour on each side 
of the semicell near the end, so that the semi cell had eight angles 
instead of the usual six This may be a fixed difference requiring 
taxonomic segregation, but the sparseness of the evidence sug¬ 
gested the present disposal 

Cosmarium sTTBcosTATTJM Nordst (PI LV, Fig 12) —L 47 M, 
w 43 m» isth 11 m Pool Sta 122, Pointe Riche 
CosMAHitrif bubcrenatom Hantssch (PI LIII, Fig 7) — L 25- 
29 Mi w 23-26 m» wth 6 6-7 6 m Pools Stas 116, St John 
Bay, 122, Pointe Riche 

Cosmarium bubcrenatum var iublaeve, var nov” (PI XLVIII, 
Fig 16) — Cell small, about as long as broad, semioells trun¬ 
cate-semicircular, the ends flattened, the aides broadly curved, 
the basal angles shortly rounded, often apiculate, a single inden¬ 
tation on each side below the polar area, obscured by the apparent 

11 Gormanvm tubcapUulum W Westf minus, f nov —Plantne a forma typica 
different** magmtudJne fere dimldiata et l*thmo relative la ti ores Long 8 5-11 M. 
lat 9 6*12 ji, eras eorp 3 6 1st isth. 3 6-4 6 m* Newfoundland, in loco die to 
Whitbourne, legit Belle Burr 

“ Cotmanwn tubertnatum Hantuch var rabUers, var nov —■ Celluiae 
parvae, ioodlametientea, semicellulis truncate eemiorbicularibuc, apioe planatie, 
cub npicem ufcrtnque indentations singula preedit U ced obeourata de eguca inden- 
Utlonum minorum Inter granule, latertbue ourvctls, angults hasalitms brev lter 
rotumlatis, eaepe apiouJatic, aemioeUulamn fadebua cum seriebua eubmaiglna- 
libuc % (-3) et una (mterdum quarts valde Imperfecta) marginal! granule rum 
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dentations caused by the granules, face of semicell showing a 
marginal and 2 (-3) submargm&l rows of small refractive spinuh- 
form granules which in part of the inner senes are paired, some¬ 
times a few granules near the sinus suggest a fourth row, about 
five granules visible across the apex and five on the margin 
of each side, usually one very prominent granule on each side 
of the isthmus, wall between the granules sparsely and finely 
punctuiate, polar view rounded-oblong, the sides inflated and 
incrassate, the central area becoming smooth, pyrenoid single 
in each semicell L 32-36 fi, w 29-32 /x, th 17 5-21 /x, isth 
7-8 5 fi Pool Sta D 9 (frequent), Burgeo 
Cosmarium suBCUCUMis Schinidle (PI L, Tig 11) “ L 64-87 fi, 
w 43-47 ju, isth 14-19 fi Ditches, pools, and scepy slope Stas 
129 (frequent), Doctors Hill, 102, Mclvers Cove, B 20, St 
Johns, B 22, 27, Whitbourne 

Cosmaiuum 8UBPROTUMIDUM Nordst (PI L1II, Figs 6 [f ? ], 8,13) 
— L 27-40 /x, w 24-38 fi, th 22-25 /x, isth 8 5-10 fi Pools 
Stas 116 (frequent), St John Bay, 122, Pointe Riche, B 21, 
Whitbourne 

These plants range much larger than the British examples (the 
Wests, 1908), but seem essentially similar The plant shown in 
Figure 6 (from Sta 122) may belong here, but differs consider¬ 
ably, particularly in the central protutjerance The subtruncate 
polar area is often very clearly defined 
Cosharium suBRKiNSCHii W West var oclllatum W & G 8 
West (7) (PI XLVI1I, Fig 8) — L 32-33 fi, w 15-17 /x, th 
12 /x, isth 4 5 fi Pools Sta h 6, Grandys Brook 
The upper semi cell face shows a scrobiculation surrounded by 
an internal thickening of the cell wall It is similar to C venustum 
excamlum (Eichl & Gutw) West, in the form figured by Gr6n- 
blad (1921), except for bibc and the le\el of the scrobiculation 
His C mtedzyrzecense monomazum is similar in fuse, but the 
lower semicell margins are not undulate, and the scrobiculation 
passes through an elevated papilla 

spinullformum refractivorum intus pro parte geminatorum numero trans apicem 
fi et in margins utrmque A, etiam plerumque granule aolo versiw mthmum, 
membmna inter granula «pawe et mmutisaime punctulata, aei>eotu polan 
rotunde oblongo, lateribu* inflatw incrasa&tie, area central! laevi, aomate pyrenoi 
deo in semioeUula unico Long, 32-36 fi, lat 29—32 enua corp 17 fi-21 Mi 
lat isth. 7-6 fi m Newfoundland in loco dicto Burgeo, legit J M togg, Jr 
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C OBUARItlM 8UBBPKU0SUM Nordst (f) (PI LI11, Fig 16) —L 48 
w 30 isth 18 p Secpy nvuict Sta 136, Eddys Cove 
Proportionately longer (1 1 6) than the British plants (the 
Wests, 1008), but otherwise very like them 
( osMAitiUM subtumipum Nordst (PI L, tig 3) — L 42 p } w 
34 isth 10 p Pool Sta B 26, St Johns 
COSMAUHW SHBUNDULATUM Wllle (f) (PI HV, Fig 5) — L 60- 
63 fx, w 42 44 p, th 32 ju, isth 14-17 p Pools Stas 140, 
Lookout Mt , 148, The Tableland 
The plants have a thick, faintly punctulatc wall, and the con¬ 
tents show two pyrenoids in each sumcell I hi proportions are 
slightly wider in some than the British examples (the Wests, 
1905), and the ridges do not appear to be clearly undulate in the 
edge view of the cell No facial elevations appear, although two 
rows of low granules are shown on the original figures of Wllle 
(1881) A plant reported by Gronblad (1924) is very similar to 
the Newfoundland specimens 

Cosmanum superbum, sp nov M (PI L1I, Fig 2) — Cells mod¬ 
erately lu^ge, semicells semicircular, the polar area a little 
flattened, the bawd angles rounded, sinus linear, slightly ex¬ 
panded within, polar view oval, the sides slightly inflated, 
surfact areas differentiated into 2 regions, convex sides closely 
and shallowly pitted, the pit* broad, jilx>ut 10 pits lengthwise 
of the area and 13 across it, polar area smooth, the margin and 
outer portions of the sides otherwise beset with prominent widely 
spaced conical projections in irregular concentric rows, each 
projection hollow below, refractively thickened at the apex, 
about 2-3 rows visible from the side, 22 26 about the periphery 
of each semicell, wall, in general, moderately thin, mcrassate at 

M CoBmjinum ruperbum, up nov — Cellulae mod ire grande* semicellubs 
semiorbicuianbua ad polum subplanatin, angullH basahbu* rotundatls, ninu 
lineari, intua minute expanuo, aspeetu polari ovah lateribun infiatis, superficies 
in regionea tree diviaa, prima ex lateribus convexis oonstituta denne mvl lenitcr 
excavfttis cavaturiH numero longitudinal iter 10 trans aream Id, altera regione 
polari laem, tertia marginaJi region®, cum partibus laterura ex tenon bu*, tuber 
culia praedtta conspicuU conicis subdistantibu* Irregularitcr oonecntricln intus 
vacui* apic© refract»vis ot iucramatis, cx ceilulae latere viai* 2 vel 3 senes const! 
tuontibus, numero utrmque 22-26, membrana mod ice teuui solum ad Uthmum 
et ad apices prelectionum tuberculiformum incrawata, in area cxcavata pallide 
brunnea, somatibus pyrenoldeia utrinque 2 Long 76-78 l&t 63-64 p, cram 
corp 34 lat wth 21-25 g Newfoundland, in loco dicta 8t Johns, legit Belle 
Burr 
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the isthmus and at the tips of the prop ctions, pale brownish on 
the pitted areas, pyrenouD 2 to eueh semicell L 75-78 ju, 
w 63-64 (x } th 34 p, isth 21-25 ju In wft moss Stn BO, St 
Johns 

Ihis species suggests C magnifiatm Nordst (1SKK), but differs 
in its smaller size and in that the broader, eloseh placed pit* on 
the facial areas are much more ngular The papillae over the 
margins are different in being point< d, not truncate, as in C 
magmjicum In polar view C nupetbum is Uss tumid than C 
magmficum \ar itahcum of Raciborski (j is not tumid, 
but the fates have even smaller pits than do those of the t\pc 
COSMAIOUM TAX I CHON DRUM Lund (f ) (PI LI\ , Pig 6) — L 16- 
44 ju, w 33 46 p, isth 9 p Pools Stas 122, Pointc Rithe, 
140, Lookout Ml 

The arrangement of the Hurface granules differs slightly from 
the British examples (tin Wists, 1911), cspcoiall} in the present* 
of two granules near the center of the senucell face 
Cosmarutm TLNUL Archer (PI LI, Fig 10) — L 14 ju, w 15 5 ju, 
isth 4 p Pool Sta 116, St John Ray 
COSMARIUM T> THAOPHl HALMUM De Btfb (PI III, Fig 11) — 
L 119-120 fjL , w 79-81 p } th 56 ju, isth 21 28 p Pools Stas 
116, St John Bay, 119, Ingorneclunx Bay, 122 (?), 135, Pointc 
Riche 

COSMARIUM TFTRAOPHTHALMUM Var PYRAMIDATUM Str0Hl (PI LII, 

Pigs 12-13) — L 94-109 ju, w 71 84 ju, th 37 44 ju, isth 19- 
24 ju Seepy slope St a 129, Doctors Hill, very common 

There seemed to be a distinct range of variation in th*. form 
of the semicells, but within that shown by btrpm (1923), whose 
plants were slightly larger C subochlod€8 as reported by 
Schnndle (1895, Fig 266) is also very similar, though small* r and 
relatively broader, but the Wests (1908) recognized as forms of 
C cymatopleuron tyroheum Nordst, to which it h reduced in 
synonymy, much simpler plants, and therefore Strpm’s name is 
tentatively adopted 

A cunous phenomenon appeared more frequently among the 
plants of this variety than among any other of the Newfoundland 
desmids Cells were found to have proceeded to the serration 
of the semicells at the Isthmus preparatory to the development 
of daughter cell halves, but Instead of forming two separate 
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protoplasts And wall units like those of the parent sections, they 
then organised a single structure, which persisted, connecting 
the old cell hftlves This usually had a somewhat squared form, 
and (in this variety) bore markings similar to those of the parent 
semicells, but differently placed to accord with the change in 
symmetry* 4 Co&marxum Hammert homalodermum showed this 
peculiarity also, as did Costnanum pyramidatum In Micro,- 
stenos decemdenUUa there were found other excellent examples, 
which were especially interesting as exhibiting a more elaborate 
cell contour and the condition of the chromatophores, it ap¬ 
peared that four chromatophores were found in the central 
section, the complement of two semioella Unfortunately, the 
manner of preservation and mounting of the material rendered 
ineffective an attempt to discover what the behavior of the 
nucleus had been Probably it had failed to complete division 
Huber-Pestalofsi (1928) shows a similar condition in Arihro- 
dexmus Incus , as doee Schmidle (1896) in C polontrum Racib 
Wades (1932) in C subtumtdum and Huber-Pestaloxsi (1927) in 
C garrolense Roy & Biss figure the process earned forward to 
the production of what is interpreted as a parthenospore 
Cosuarium ttnctum Ralfe (f) (PI L, Fig 8) — L 19-21 M. w 
12-14 p, th 8 6 m» isth 10 m Pool and wet moss Stas B 20, 
St Johns, B 21, Whitboume 

Distinctly larger than the British examples (the Wests, 1905) 
and with a very shallow sinus, but otherwise in agreement 
Cosmarium TRACHYPLitTBUM Lund (f) — L 50 Ml w 47 Ml th 
28 Mi wth 18 M Fool Sta 146, Lookout Mt 
This form showed the intramarginal structures as relatively 
large, flattened papillae rather than as conical elements, similar 
to those of the central protuberance, where they were more 
numerous and scattered than usual, with the interspersed pores 
irregularly distributed, and not as a nng 
C06MABIUM thilobulatum Reinsch var majus, var nov* (PI 
XLVIII, Figs 9-10, PI LI, Fig 13) —Ceils small, semiceU 
4-sided, the apex depressed, the sides 3-undulate and sloping, 

M Illustrations will accompany Part IT of this study 
u Cosmanum irUobuUUum Rcinach var majus, var nov — Cdlulac parvae, 
seraioellulis 4-angulatifl, apioe depremis, lateribus 3-undulatis obliquU, angulis 
basahbus acute rotundatis, utnu clauso, facicbui granulum valde refractivum 
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the basal angles sharply rounded, the sinus closed, cell face 
bearing a strong refractive lobular granule on each side of the 
isthmus, but otherwise smooth, polar view broadly oval, some¬ 
what produced in the median line, the sides a little thickened 
and slightly inflated L 4CM3 m> w 28-30 m> th 18 m» isth 
5 5~7 5 ix Pools and rills Stas 136, Eddys Cove, 134, Pointe 
Riche (type locality) 

This material was, perhaps, not always distinguished from 
C venuslum These plants resemble C tnlobulaium var bast- 
condrum of Nordatedt (1887) and f scrobtculala of that variety 
described by Grdnblad (1926), except in size and lack of scro- 
bioulation, but are about one third larger, and respecting the 
type show a less pronounced polar lobe and more sloping sides 
COBMARUJM TUDBALEN81G Str0m (f ) (PI XLIX, FlgS 8-9) — 
L 94-160 Mi w 65-101 Mi th 75 m> isth 15 28 m Pools and 
rills Stas 112, St John Bay, 134, Pointc Riche, 140, Lookout 
Mt 

The two figures have forms markedly different from each 
other In relative proportions the longer type (1 1 53) is more 
elongate and the shorter (1 1 30) is more compressed than 
Str0m allows (1920) He does not describe the chromatophores, 
in the Newfoundland material there are two in each semiccll, 
apparently sinuate-disaected, parietal, with numerous small py- 
renolds (but see GrOnblad, 1924) In details of shape many 
Newfoundland plants show a rather lees subcorneal form and 
less rounded basal angles However, cells from both Stations 
112 and 134 were noted with the subcorneal form marked in one 
seraioell and the rounded form present in the other The sub- 
conical type, or semicell with lateral margins somewhat flattened, 
does not appear in either figure 

Cobuarxum tumidum Lund (f) (PI L, Fig 9) — L 33 Mi w 26 m> 
lath 8 m Station data lost Wall punctulate 
Cosmabium undulatum Corda, near var minutuii Wittr (PI LI, 
Figs 19—Cf ] 20) — L 26-36 m» w 20-24 m, wth 56^-75 m Wet 
cliffs and rills Stas 136, Eddys Cove, intermediate in site, but 

lobatum utnnque ferentibua oeterum laovibun, a&peotu polari late ovali, axe 
pa alum prod uc to lateribiu ineonepicue incrawatis «t vix inflatie Long 40-43 /u, 
lat 28-30 Mi erase corp 18 Mi lat isth 5.5-7 5 m Newfoundland, in loco dioto 
Points Riche, legit Bayard Long 
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nearer to the vanetv than to the species, 124, St John Bay, 
134, Pointe Riche, B 26 (frequent), Whitboume 
C OSMARIUM UNDUL.ATUM vnr WOLLEl W West (PI LI, Fig 12) — 
L 24 32 p, w 21 26 p, lath 6 11 m Stas 124, St John Bay, 
136, Kddys Cove, 102, Mclvers Cove, B 6, St Johns 
(. osMARiuM VENUsTUM (l)e Brtb ) Archer (PI LI, Fig 21 [f ?]) — 
L 29 /i, w 19 ju Fools and nils Stas 122, Pointe Riche, 
1* 6, Great Barachow, 1 8, Grandvs Brook 

figure 21 represents a rather small form with strongly punctate 
walls, probably allied to this species 
CoSMAftIUM VLNU8TUM f MINUS Wllle (PI LI, Fig 22) — L 24 M; 
w 18 p t th 11 p 7 wth 5 5 p Pools Stas F h, Great Barachois, 
h 8, Grandys Brook 

( osMARiuM viride (Cordii) Josh (PI L, tig 14, PI LV, Fig 8) 
— L 40-58 p t w 24-27 p, isth 18-19 p In moss and on wet 
cliff Stas 124, St John Bay, B 6, 20, Si lohns, B 21 (fre¬ 
quent), 24, Whitbourne 

Arthrodesmus hhrenb 

Arthhodksmus Buinhmmu Rftcib var bubinous W & G S West 
(PI LVI, Fig 10) — L of body 26-28 p, 1 over spines 44-62 p, 
w of body 24-26 p, w over spines 48-52 p , isth 4 5-6 p Pool 
Sta 140, Lookout Mt 

According to measurements given by Raciborslu (1889) and 
the Wests (1911), this is too small for the species, although 
Smith (1924) admits plants even smaller than those from New¬ 
foundland The Wests’ variety is in oloser agreement in shape, 
and but little smaller than the Newfoundland specimens 
Arthrodfsmus convergens Rhrenb (PI LVI f Fig 11) -L 41 p, 
w 23 p, w over spines 65 p Pools Stas 146, Lookout Mt , 
B 21, Whitbourne 

Arthrodesmus impar (Jacobs) Gronbl (PI LVI, Fig 12) — 
Plant of moderate site, each semicell with four stout spines into 
the bases of which the cell cavity slightly extends, upper spines 
strongly divergent, polar area concave, lateral spines subparallel 
to generally divergent, contour between the upper and lateral 
spines depressed to concave, sinus open, tapered and rounded 
within, eemicell sides therefore sloping to the isthmus, wall 
sparsely punctate 
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L of body 32-33 1 over spine# 65-77 Ab w of body SU¬ 

SS At, w over spine# 65-79 m, isth 11-13 m Pool# Stas 146, 
Lookout Mt , F8, Grandys Brook 
These plants are perhaps a little smaller than those of Gr6n- 
blad (1921), but since the present writer measured to the bottom 
of the depressed polar area this may be |mrtly accounted for 
A longtttptnus Borge is rather similar, but the sinus is more 
acute, the apex less concave, and the spines are relatively longer 
See also A octocorms var gtganteus Schmidle (1898) 
Abthrodesmus Incus (I>e Br£b ) Hass (f) (PI LVI, 1 ig 7) — L of 
body 21 ju, 1 over spines 47 Ab w of body 17 w over wpines 47 ju, 
isth 7 5 a* Pools Stas 146, Lookout Mt , F 8, Grandys Brook 
This plant is suggestive of var mlidurn W & G S West, but is 
much smaller and has relatively shorter spines and a wider sinus 
Abthrodesmus Incus var extensus Anders (PI LVI, Figs 3-5) 
— L of body 24-34 a b w of body 17-22 fi, w over spines 41- 
65 Ab hith 7 5-8 5 Pools Stas 146, Lookout Mt , F 8, Grandys 
Brook 

Abthrodesmus Incus var indfntatub G S West (PI LVI, 
Fig 9) — L of body 15-20 Ab 1 over spines 30-38 At, w of body 
11-16 Ab w over spines 34-38 p Pools Stas 140, 146, Lookout 
Mt , F 8, Grandys Brook 

Arthbodbsmuh Incus var lonoibpinus Eiohl & Racib — Re¬ 
ported by Cushman (1907) from St Anthony 
Arthhodesmub Incus var Ralfsii W & G S West — Reported 
by Cushman (1907) from St Anthony 
Abthrodesmus octocoknib Ehrenb (PI LVI, tig 8) —L of 
body 19 21 Ab 1 over spines 33-40 p, w of body 17 Ab w over 
spines 22-32 al Pools Stas 130, Doctors Hill, 146, Lookout 
Mt , F8, Grandys Brook, B 26, Whitboumo 
Abthrodesmus quadridkns Wood (PI LIV, Fig 18) - Colls of 
moderate rise, semicells depressed-semicircular with about six 
granules or spinous protuberances showing along the dorsal 
margin, isthmial angles acute or with a short spirn, the sides 
just above the angles boanng a heavy upeurved spine, sinus 
closed, slightly inflated at the apex, wall heavy, cell surface 
from side view with a pair of heavy auricular thickenings contig¬ 
uous across the isthmus, the face with three somewhat irregularly 
transverse rows of flattened granules, from the apex appearing 
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elliptical, acute, the ends terminated by the heavy Bpines, show¬ 
ing marginally the flattened granules of the lower lateral senes, 
which give a crenate aspect, and with the upper senes laterally 
placed within, the smaller granules or spines which interrupted 
the upper margin from side view appeanng as central or sub- 
lateral granules nearer the upeurved spines L 34-35 p f w of 
body 30 38 p f w over spines 50-52 p f th 22 ju, isth 10-13 p 
Pool Sta 140, Lookout Mt 

This quite madequately known plant is one of the most inter¬ 
esting members of the Newfoundland flora The figures and 
descriptions of tht New Hampshire plant by Wood (1809, 1873), 
and by Wolle (1884) are incomplete Woile gives a width (" di¬ 
ameter’^') of 19 p for this species, which even without the spines 
must be an error The heavy incrassato surface granules are 
not appropriate to Arthrodesinus, Cosmarium homdum Borge 
(1918) (— \anthi<hum omaturn Borge [1903]) suggests a con¬ 
nection with tlmt genus, Wolle offers an A Raun from New 
Jersey, which also shows surface verrucae reported is remaining 
after spines have broken off (*)» an open sinus, and more highly 
placed lateral spines If Wolle's measurement is in error (as it 
must be according to Wood's figures and hts own), the sice dis¬ 
tinction between A quadndens and A Raun is invalidated 
Lagerhcim (1880) described an A quadndem var ft aequahs of 
similar size from Massachusetts, supposed to differ in having 
a non-crenulate margin, but since this margin character is due 
to the flattened surface granules, which are clearly figured by 
Lagerheun, it is hard to see how his variety has any value 
Akthrodesmub triangularis Lagerh (f) (PI LVI, Fig 0) — 
L 19 p, w of body 19 p t w over spines 42 p Pool Sta 119, 
Ingomechoix Bay 

This specimen appears to be rather small for the species 
Arthrodksmus triangularis var inflatus W A G S West (PI 
LVI, Fig 2) — L 32 p, w over spines 77 p Pool Sta 140, 
Lookout Mt 

Arthrodksmus triangularis var subtriangularis (Borge) W 
A G 8 West (PI LVI, Fig 1) — L of body 24 p, 1 over spines 
32 p t w of body 21 p t w over spines 50 p Pools Stas 140, 
Lookout Mt , B 21, Whitboume 

The specimens are rather small for this variety 
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Xanthidium I hrh 

Xanthidium antiiopaeum (De Btfb ) Kg (PI L\II, Fig 8) — 
L 56 p, max w 70 p, w of body 53 p Pool Sta 119, Ingorne- 
choix Bay 

Xanthidium anhlopaeum var hfbkidarium W 4 G S West 
(PI J VI, Fig 15) —Max 1 70-84 1 of body 43 VI p, max 

w 57-84 p, w of body 42 57 p, th 32 p, mth 12 p Pools 
Stas 116, St John Bay, 122, Pmnte Riche, 119, lngorntthoix 
Bay, 146, Lookout Mt 

Xanthidium ANTiLOPAtUM var minneapolii Nst Wolle — Rt- 
ported by Cushman (1907) from St Anthony 
Xanthidium antilopafum var polyma/um Nordst (PI IAIT, 
hig 11) — Max 1 65 p f 1 of body 50 p, mnx w 65 p, w 47 p , 
isth 15 p Pools Sta 148, The lableland 
Xanthidium armatum (De Brtb ) Rabenh (PI I MT, big 13) 
Max 1 121-150 p , 1 of body 102-110 p } max w 88 100 p , w 
of body 65-75 p f isth 27 p Pools Stas 146, Lookout Mt , 
t 8, Grandys Brook 

Xanthidium armatum var ( krvicohnf W & (i S West (PI LV, 
big 13) — Mnx 1 165 p , max w 126 p Pools Stas b 6, 
Great Barachois, b 8, Grandys Brook 
Xanthidium armatum var ftssum Nordst (PI LA, Fig 14) — 
Max 1 158 p t 1 of body 130 p , max w 109 p t w of body 75 p f 
max th 86 p, th of body 60 p t isth 28 p Pool Sta F 8, 
Grandys Brook 

Cushman (1904) reports a form of X armatum (! of body 
148 p t w of body 91 p) with a central 4-dcntate protuberance 
that comes close to this variety, but is somewhat more rounded 
Xanthidium cristatum De Br£b (PI LVI1, big 9) — Max 1 
65 p t w of body 50 p, max w 55 p, w of body 40 p Pool 
Sta 146, Lookout Mt 

Xanthidium crjbtatum var uncinatum De Br6b (PI L\ II, Fig 
10) — Max 1 80 p, 1 of body 60 p, max w 65-70 p, w of body 
42-47 p t isth 13 p Stas 146, Lookout Mt B 21, Wbitboume 
Xanthidium obsoletum, sp nov M (PI L\II, Fig 12) —Cell 


11 Xanthidium obsoletum, ep nov — Cellula modioe mogna, semioellulm 
transvenw ovatto vel remformibus versiw apicem paulum angiwtatiH ud angulos 
supenores et supraba*alw papillis depress^ late separate incnuwatw praeditin 
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moderately large, semicells transversely oval, somewhat nar¬ 
rower toward the apex, the contour interrupted by widely sep¬ 
arated low incrassate projections at the upper and suprabasal 
angles, and usually between, so that each scmiccll may show six 
vague dentations, polar area broad, depressed-rounded, basal 
angles sloping to the closed sinus, face of semicell with a sub¬ 
circular arc of coarse scrobiculations more pronounced above, 
which is usually bisected by a row of 2 4 additional scrobieula- 
tions, and wall generally diffusely punctulate, polar view oval, 
truncate at the ends and laterally inflated where the scrobiculate 
wall is notably mcrassatc, edge view of semicells subcircular, 
somewhat extended and sloping toward the isthmus, cell wall 
moderately thick L 52-58 p f w 52 p, th 28-32 p, isth 9 5 m 
P ool 8ta F 8, Grandys Brook 
In spite of the absence of developed spines these plants, from 
details of shape and character of surface scrobiculations, seem 
surely to be Xanthidia The irregular prominences on the 
margins are not in the median plane, but are approximately 
alternately offset laterally The temptation to consider them 
unarmed specimens of \ antilopaeum , or any other member of 
the known flora, is countered by the impossibility of matching 
the cell body characters among those listed from the station, 
although numerous individuals of X obxotetum were observed 
Xanthidittm psEunoBKNQAUctTM GrOnbl (Pi LVI, tig 16) — 
Cell of moderate size, semicells transversely oval, somewhat 
narrowed toward the pole, and sloping toward the open acute 
sinus, upper and suprabasal angles with a heavy, slightly up- 
curved spine, or two secondary spines between the angles, spines 
attached approximately in the median plane, or bases only a little 
displaced, but tips usually distinctly laterally deflected, wall 
moderately heavy, punctate Max 1 86-94 p , 1 of body 60 p t 

eiiamque inter angulos papilla* umsenata* obacunu obaoleta* ferentibue, i © 
nttrucellulitf obsolete in aspeetu laterall 6-orenulatis, area polari lata depreasls 
rotunda tin, angulls baaallbus oblique in slnum clausum transeuntibue, semi 
oellulae fadebue arco suborbiculari serobiculatlomim groeearum annum oonspi- 
cuiorutn omatis, pJerurnque a sene 2 4 scrobiculationura aliarum etiam intersecto, 
aapectu polari ovato, apicibue t nines to, late rail ter inflate, ad regkmem sorobl- 
cidatam membrana weraesata, semioeUulis aepeotu aciali suborbicuiaribm iub> 
•xtenuifl gradatim in isthmum obhquatis, membrana modloe orassa. Long 
62-58 ju 1st 62 p, erase oorp 28-32 g, lit isth. 9 6 p Newfoundland, In looo 
dfeto Grandys Brook, legit J M Fogg, Jr 
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max w 96-103 w of body 48-53 fx, lath 15 fx Pool ftta 
146, Lookout Mt 

See X bengahrum in Cushman (1905), V kasitferum Johrmni 
in the Wests (1898), and \ anlthpaeum jamnicum in Johnson 
(1894-95), as they are cited by Gronblad (1921) A subha - 
stiferum Towen (Cushman) Smith (1921) is similar, but much 
smaller 

Xanthidium Torreyi Wolle (PI LVI, tigs 13 14) —Cells of 
moderate size, semicells irregularly rectangular, the upper 
angles bearing heavy, erect, or somewhat divergent spines, 
sides with upwardly divergent heavy spines placed almut midway 
to the isthmus, basal angles obtuse to rounded-rectangular, 
sloping slightly toward the closed sinus or rar< Iv bearing a rela¬ 
tively small reflexed spine, margins between the spines concave, 
or the pole somewhat flattened, polar view narrowly oval, some¬ 
what produoed at the margins and inflated at the sides, where the 
wall is moderately thickened, the spines deflected laterally from 
their attachments near the median plane, edge view of cell 
showing semicells rounded, or somewhat elongated in the plane 
of the spines, which are laterally deflected, sinus open, acute, 
wall moderately heavy, finely punctate, bases of spines somewhat 
excavate Max 1 63 71 p, 1 of body 32 34 fx t max w 54-67 fx t 
w of body 28-35 \x Pools Stas 146, Lookout Mt , F 0, Great 
Barachois, F 8, Grandys Brook 

This plant agrees well with Wolle’s New Jersey plant (1887), 
except in a slightly lesser length over the spines, a greater diver¬ 
gence in the lateral spines, and in that the basal angles arc more 
abrupt, so that the sinus is more sharply closed without It 
seems hardly worth while to make a vanotal segregation 
Schmldle (1898) described an Arthrodeemus oclocorms giganteus 
from Pite Lappmark which is remarkably like the present ma¬ 
terial, although the upper spines are more divergent, the lower 
more parallel than in the Newfoundland material, there is no 
significant difference in size The irregular placement and deflec¬ 
tion of the spines encourage retention of this material in Xan¬ 
thidium, and Wolle’s name having priority is in consequence 
accepted for the Newfoundland specimens 

The genus Xanthidium contributed little to the general char¬ 
acter of these Newfoundland samples The collection from 
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Station 146 alone had any considerable variety, and even here 
Xanthidia wen not conspicuous in numbers m the rich assort- 
ment of desmids represented Consequently, the presence of 
three interesting types, A obsoletum , A pseudUhbengalicum, and 
X Torreyi, is particularly surprising, since only six species are 
noted m the flora 

University or Michigan 



EXPLANATION OF PLATFS XLV-LVII 

In general throughout these plates nuclei have been stippled solid, chromato 
phore and pyrenmd outlines have been indicated by dotted hneB but since these 
are made from preserved material they are not to lie considered critically illustra¬ 
tive of the living cell, broad lenticular membrane thickening* have been indi 
cated by concentric dotted linos punctulation and granulation have been 
Indicated by dots or by circles of appropriate sire on part of the cell surface 
but if very delicate have been omitted Drawings of the same spet lea if adjacent 
have been connected by a dotted line and if separated on the plate generally 
have been indicated by a letter attached to the figure number All figures are 
original, executed by the author from the Newfoundland material and reduced 
by about three fifths in reproduction 



PLATE XLV 
Roya 

1 R obiugQ vw mtmUma (?) two cell*, X 470 
(See alio Plate XLV1 ) 

Netrium 

2 N oblongum var cyhndrteum, X 470 
3-4 N IhgUux, two cells X 340, 606 

Cyliftdrocystls 

6 C Brtbtttonti var minor > two cells, X 470 
6-7 C Brebwwnu, three cells, X 470 

8 C dtplottpora X 470 

9 C anuncana, X 470 

10 C cr<uta, X 470 

Pleurotaenlum 

11 P mmulum, X 340 

12 P wiftu/um var dongalum, X 340 
J3 P tmnutum var yractic, X 470 

(Bee alio Platei XLVII-X1 VIII) 

Cocminum 

14 C Cucurbiitnum ({7), X 726 
16 C Cucurbiitnum, X 666 

(See alio Plates XLVIIM.V ) 

Peru urn 

16 P crucsferum, three cells, X 470 

17 P pdymorphum, X 470 
(See alio Plate XLVII ) 

Cloaterium 

18 C LtbcUula var tnlcrmcdtum, X 340 

19 C dtdymoiocum , three calls, X 226, two apieei, X 726 

20 C aceronum , two cells, X 136, apex, X 726 

21-22 C tvmidum var NyUndunim f mocrorporum, Conjugating cells with »y£o- 
■pore (above), X 886, cell, X 340, apex, X 726, cell, X 386 

23 C accrotwn var dongaium, X 136 

24 C Pnkharduinum, two cell*, X 136, 160, with apex, X 726 
(See alio Plate* XLVI-XLVIII ) 


26 & condcntala, X 340 


SpiroUenia 
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r*lcj«ti rmni 

1 t tuinnium f minim throe (ells X 170 

2 ( \tntm two rolls ^ 125 010 

1 C Ifianar \ tir t < 1250 hjhx X 725 

4 C partntlum v 470 

5 ( pm mi ninniaf s 314) ii|H \ X 725 
b < Hitbulatuiu X 140 

7 ( gtnrtlc , y 140 

8 < ( ornu ^ 54>5 

y C abrupt tun two ttils X 335 

10 ( 1 rcktnnnutn ( >, X 110 ujm X X 725 

11 ( mtarium two cells X 340 

12 ( rostratum Mir brn irwtrntu hi, X 225 jHirlion of surfuee one half th< 
(JmtatKe toward end und u|h* X 726 

11 ( cboraftcrnnf X 100 

14 ( ap 9 two (tils ^ 225, ujtex X 725 

15 ( tnomhftrurn two tells X 200,225 ajiex X 725 
10 f granlc v ar *faae(?) X 340 

(See also Plates XI V XlVIIXiVUl; 

Ro> a 

17 H ohtuHa var moiiiuna ( M x 1*0, a|»cx X M5 
(See also Plate MV) 







PI ATI* XL\1J 


I Mpl'H PIUH 

I 2 7 mfmUatuni ct II X 225 two \ lews of i oil nf* x at ritfht liikIi h <310 

14 I grncilr (HI X 225 1 1 11 ii|x \ and nndaoi tion >< 140 

5 I gractli v ill biifiinfitum <<ll 225 midmM tion and tw o v it w h itf < (II 
apex at ri^l't unultx x 505 

0 7 I tirhcillahtm trirndinti fntm / 225 af>ex 340 
1 l< urotm mum 

S / rrrtitM HO 

Oil) / nctum \ar rrchssimum two iclla y 225 
tSct nlno I hit* 8 \ I \ \ I \ 111 ) 

( loat( mini 

11 ( stngosum two (ill* X 300 

{ Spo dsn I Inti k\ 1\ \ I \ i \I\III) 

IVmuin 

12 / h pirns! riolnl inn X 300 np*x ^ 470 
(Set also Plat** \ l \ ) 

( onuto/\Kou 

13 ( hinaham var majus > 115 up« x 140 

J 1 < nculealum portion of filament HO 

H\uloth<H n 17 

15 II sp } portion of filament < 505 tell y 725 
10 // disHiIuns portion of filnnn nt ^ 585 
17 II mucosa portion of filament v 5<>5 

17 Diaeusmon of theae 8 j>p<iib and illuatrations of additional kjx<i<h will 
npj>eni in Part II of this study 
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1LATF \1WH 


( lontprmm 

1 ( coitnhtrn vat If tthi * 225 api\ 725 

( Sn ilsn Platen \l \ X I V 11 > 

I J !< uro(/i< mum 

2 / IruUnlulwn 140 npiua 725 

3 l Fhn nltrigu poition of («II i40 

\ F twUntulurti val /•mini hi two (ells 605 

5 0 i commit urn \ ir ihmIuIohhhi poition nt <i II I i t u|h\ 
of <ill \ 300 

(Ns tilrM) Plutm XIV \l \ II l 

Dnejrlmni 

7 l> ttwlulutHHi 140 

C oamamtni 

8 ( Kuhinniirlni \ai onUaturn X 850 

9-10 ( trilnbulatum vm inajua fate vi< w of t\ui 11 IIh topvuw 

11 ( Malnk i vur cowl* mat urn v 725 

12 ( tniftrtKHulum one tell fait and |M>ttloll of anothei X 850 

13 ( Nffmnunttinnm fat ( iHm and top \ u wn 505 

14 ( rtctangnlan > 850 

15 ( Xtencghimi var X 850 

10 ( Hubcrrnatuw var nublaivt fun uutl top vit wn X 725 

17 ( pi/rnmuitiluin X 5H5 

18 < mmulatum \ar elegant / 725 

19 ( impremmluni f thohformc Out him! hi1k( \h\vh < 850 

20 ( impn mud tint f twhurlh tgonum i°) fare v n*w oltwn 11 11r 
(Sw alw) lMiitoa\I 5 XI 1\ f\ ) 


M0 pin Lit ill 


x 725 


X 850 





I I AT* XLIX 
Cosmai mm 

1 ( Half mi \ai /mm/nwi a 450 

2 ( guhntuffi V 470 

S ( I untiiUii \nr tllipluum f minus fitet, cdgi and top viewn X 170 

4 < nmtuituM a 505 

5 < til/K nlrt < 5b5 

b ( jHich ifdrrmutn A 170 
7 t pmulomtninliim vxr t alulam X 470 
S 9 < tuihlnlnim 1 wo fine views and edge view X 170 
10 < anceps X 850 

(Sef alno Malta MV \ I \ III I IV) 




1 LVIJ* I 


(4 minima in 

1 ( mnti (icfuut \m * ilipHouitum k 725 

2 f HwHitifnrrnt top iinil viluh s 725 

1 ( subfumuhnn ** 7 25 

1 ( ScvnuU-xmttH viu d< ratfruncuttim < f ) X 7 25 

5 f (‘tmtmclutrt 1 \arfit iorm) f«< 1 amlidjp \uuh x 725 

l» f punctnlnfum (vm ? ) X 725 

7 < pteuilopi/rarmdittin/t v»r hnhftrutn 72 j 

S ( tiMtum IwoipIIh X 725 

0 < turnuinm f X H50 

10 ( rtfrmgtn h fun itnd nljt« \im\m V 725 

11 ( Hubrucumt'i / /Mi5 

12 < plicatmn face and « (Ige v it w m > 605 

L 4 < ffimdrahon X 505 

14 ( inrifh X 725 

16 ( pi/rnmidatum X 725 

Hi ( inframukituin if ? 1 , X 5f>5 

17 ( cn/it/wu f X 505 

18 ( l J hancolwt f mmm, v 850 

19 ( deprrtmum X 085 

(See rttao Piute* \( V \II\ II IV) 
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Coamnnum 

1 t granntum X 850 

2 1 ( hiUmu imp \nr t ntigrum IwouIIn X 721 

4 ( irn firmtulurn V 850 

5 ( holrmemr <.72*) 

{} < ( ucurbifa > 726 

7 ( Uuvr vur nrptintrtimah f 726 

S ( Intm x 7 2b 

1) ( pi/grnni urn limn; (p|ln v 725 

10 ( tm u< v 726 

11 ( unticupituluiii f minim tlim <cU h uIho fd^i and lop vuwh X K50 

12 < iiwiulatum var W olln < 725 

13 ( tnlf bultihi/u vur mnju i <725 
II ( grunntuin vur tlongahwt \ 725 
15 f hurt X 725 

10 r lanw \ar septentrional? X 725 

17 * rtc/artyu/firr vur funigomun X 725 

18 < Poknrnuanum face and odjte vu wa <725 

19 ( undulation \ur mmutum v 285 

20 ( undnintum var minuhnn f x 285 

21 ( i rnimhun f V 725 

22 ( nnuxtuni f DitNifi fud and ndw* v ipua X 725 
2i ( pteudnpipntmdatuni X 725 

24 ( pseudoproiubenum f furt mid tnpvuwH X 725 

25 ( cnjnhdum vm ffrnenlnnthntm tup and Hide \a wh X 725 
20 ( capitulum v 725 

27 29 ( humtU vur xtrvitum thrci ulln X 850 725 

30 ( humil f vur laruxlrr two Mis and tup view X 725 

31 C btoculatam f X 726 

12 33 ( ftammen vur hwnnlodtrmum two cells X 506 

34 ( nneepni cntpulum (?) face and edge view h X 850 

35 ( cymutopUuron X 470 

(Hop also Platen XI V M VIM f^IIl IV) 
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Ciramaiium 

1 ( Bntryhn vui paxilhmpnntni V 505 

2 < HUptrhntn fHi ( mid O p \ ipun ^ 505 
1 f (icaiutum \ar ilufdtt-ruajirt v 725 

1 ( Hntryhs \u) in nudum X 505 

5 ( mnrgnutntum f rnmuH X 505 

0 ( Hotn/tm X 505 
7 ( Hutrylu vur medmlntu X 505 
N ( mnrgtinlatum var ndibutultun, X 506 
0 C Bofrylm \tir gunnnfi rum X 505 
10 C < aynnum var f/jf>rrtj»«nip X WW5 
M ( Idruophthahnum X 470 

-1 $ ( Uirnophtkalmum var pj/rnmuUtlum «oil wemrppll nndtnpvuuH V 505 

(Sep iiImi Platen \J V XT \ III U I Ill IV ) 
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ILATF LIII 


( oxinariunj 

J ( innarHum X 725 
2 ( rwruyicntn f X 725 
J < riora fficum x 725 
I ( / urfinnifvi X 725 
5 ( ortkostichurn X 725 

0 ^ *u5/>rr>tMMiduw f Face inil Ixtm of wmicill X 030 
7 ( Hubrrrruitum * 725 

S f aitbpratiwntiam < 010 
1 11 ( ncmuium two rolls 725 

10 ( wtviitum var uspernni t * 725 
12 f fiorchu, X 725 

11 ( Nubpmtumvium face top ami ^1 m;« \k\\n X 030 

14 f punrtuhitum v ir ttibpmtchdatum ft irp top and < dgi vjeua X 

15 ( 'iphalrrontichunt twotdlw X 725 

10 ( luhgptcumum f < 010 

17 ( 5 portrtlu \ur sidim/dum X 5<>5 

18 f punchdatnm (\ar *) fun and bitae of nemieell X 725 

10 ( cut latum x 030 

20 ( bmuni X 030 

21 ( lngint*( > 505 

22 ( ochtotit* mu far# anil topvicwn X 505 
2i ( itfHCionum vai mmplcx X 030 

24 f spinoff mm, X 030 

25 i Mptcimum vur btfornu X 030 

20 ( formulanuM var Nathomtn X 725 

(Xoe nlfto PlatrR\! V \f\lli III IIY-JV) 
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1 la n Ll\ 

C ownmnuin 

1 2 C eemotatum var trwlrintum two tells X 850 

J ( pnrudrtuxickotulrum var neptcnlrtonalc tun cells and hast semicrll 
X 725 

4 ( monomtxzuvi viif polymasurn X 725 

5 C aubunduiniutn fate and i dm* view X 505 

<> ( taxichinulrurn X 525 

7 12 C ornalum fait and top views X 725 

8 ( Ldrng ii faces of two ci Hu and top view , X 725 

9 H V pHCudotaxickondrum vur fiogffu faces of two cells top ami end views 
X 725 

10,13 C quinartum X 725 

14 < lagm-nnr face and top view X 725 

15 ( QuanUn* X 505 

10 ( prolractum face and top \lews X 725 

17 C fact e var seplenlntmuU X 725 

(Koc also Plates \ ( \ \l V Iff f III J V ) 

\rthrodettiuus 

18 \ ffuwlrulrns face of cell and semliell and top view X 725 
(See also Plate INI) 



PL A I ^ LI\ 




PLAT* I V 
Cosinurium 

1 ( ipuidrifariuni fm and lop Mews V 72*5 

2 ( margantnftint X 506 

3 ( prnrgraiuU \ 3S5 

1 ( furratosprnmim X S50 

6-0 < <hjhctle f cell and two m inn din X 850 

7 ( put uttoamnalum X 726 

8 ( mrvh X 726 

0 < ochlatfe* vnr amnfbum ftue mill «(1^( v»«« X 6(15 
Hi C nt*} at-it rrtu a 5<>5 

11 ( imprtHnulum X K60 

12 f »ubawtn1nm t X 726 

(Hoc also 1 lates XI V, \I \ lit I IV ) 

\unthiduim 

13 A armatum \ni crnncnrm X 340 

14 \ nr malum \ur ftjtgum senncell and base of sunn (II X 340 
< Kw also Plates 1 V I - I V 11 ) 





(i k ri- t \ i 
ArlhroiUmnu* 

] i triangularis vui subtruingularis > 725 
2 t triangularis vur mflatu* v 505 
4 5 1 Incus vur itUuhum tlm*i c< Ha \ 725 

h 1 triangularis X 725 
7 l Incus f X 725 
S 4 nctocornts, X 725 
9 1 Incus \ai inUntatus v 725 

10 1 Buhlnhnmn \m svlnnctt*, x 505 

1 t 1 rontrrgrns * BOB 
12 4 tmpar X 505 

(Mot h1*ki Piute J L\ ) 

Xanthuiium 

14-14 \ rorreyi, two t cIIm from fiteo \ ie* top and edgr \ itun v 5(>5 

15 A anfil<t)Hieuni vur htbridartum, face and top \iew* < 170 
10 \ pncudobt ngahcum X 505 

(StM ulwt Plutoa I \ l VII ) 
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PLATfc. LMI 
StaurftBtrum J 

1 2 S arntiftrum two cells X 725 

"1 S arwltft rum f fact and top muh X 5t>5 

4 S arishjtnnn f Tare and top mow* X 725 

5 0 S ikjpctum two cells X 725 

7 7u SO Aft ant fact and top views, X 725 

\anthidiuni 

K \ antilnpnrum y 605 
9 A crtatalum X 505 

10 \ crutaium \ur unctnaium X 5t)5 

11 \ niUilofHif uru vur fjolytmuum X 505 

12 \ obsotelnm aide, top and \ertmal section vipwb X 505 

13 V armnium * 605 

(Heo also Plale* IV I VI ) 

,s Discussion of these sjk.ciob and illustration* of additiotml m|kiiim will 
appear Mi Part II of this study 





BRYOPHYTES FROM GREENLAND* 

FRANCES J THORPE 

S INCE the early part of the eighteenth century, when Hans 
Egedo visited Greenland, numerous collections of plant speci¬ 
mens have found their way to the herbana of Europe and America 
Dlsko Island, as well as the coast regions, south, east, and west, 
and well into the north, has been rather thorough!} covered by 
botanists In spite of this, almost every collection yields some plant 
not before gathered in that area or new to science 

Mr C 0 Erlanson collected most of the bryophytes in this list 
while on the University of Michigan Greenland Expedition of 1927- 
28 Two years earlier Dr Walter Koclz, naturalist with the Mac¬ 
millan Arctic Expedition of 1925, sent to the herbarium of the 
University of Michigan a small collection of 13 mosses from stations 
on the west coast, most of them from the region around Etah, 
about 77° N The greater part of Mr Erlanson’s collection, number¬ 
ing 48 mosses and 10 hepatics, came from Disko Island and from the 
mainland coast and small islands of Disko Bay, between 64° 12' N 
and 70° 14' N A number of his mosses were found in an interesting 
inland area about 80 miles from the coast at the head of the 85ndre 
Strtrafjord between latitudes 06° 50' N and 67° N , and longitude 
50° W and 50° 50' W This area, on the widest strip of coast unoc¬ 
cupied by inland-ice, is described in a paper on the vascular plants 
by Erlanson (7) The three divisions of the area are the bog, the 
heath, and the fyaetdmark In the bog only do bryophytee play an 
important part in the vegetational aspect, although they are com¬ 
mon on the heath The bogs yield relatively few species of mosses, 
but these species often cover large areas Sphagnum (not included 
in the collection studied) occurs occasionally as an entirely dominant 
plant, and a few lakes have several species of free-floating moss on 
the surface 

* Papera from the Department of Botany and the Herbarium of the Uni¬ 
versity of Michigan* No 42& 
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Perhaps the earliest published list of the bryophytes of Green¬ 
land is that of Robert Brown (3) Hie mosses of this collection 
were identified by M A Lawson and the hepatics by Benjamin 
Carrington, the total list including 42 mosses and 11 hepatics, most 
of which wf re collected at lacobehavn, 69° N , on the coast of the 
mainland, in 1867 Ihcse specimens, which arc to be found in the 
British Museum, Natural History Division, with many duplicates 
at thi Iioyal Gardens, kew, wen all examined during the course of 
the identification of the bryophyUs listed in this paper, as well as 
other Greenland mutt rial found in the herbaria named and at the 
herbarium of Oxford University The private herbarium of Mr 
II N Dixon of Northampton, I ngland, was also consult!d, through 
the kindness of Mr and Mrs Dixon 

In 1875 there appeared u rather exhaustive list of the bryophytes 
of Disko Island by S Bcrggren (1), with lists from several other 
stations Ihis publication proved to be that which is referred to 
in Macoun’s Catalogue of Canadian PlantM (12) by the puzzling 
abbreviation “FI Or ” Morten P Porsild (14) mentions 87 spe¬ 
cies and varieties of moss collected on Disko Island, and remarks 
that in comparing the flora of Disko with that of the adjacent 
parts of the mainland of Greenland we see that it is far richer in 
species, which is owing to the largi contingent of southern species 
which are peculiar to it ” The same author has written a splendid 
historical survey of the botanical investigations on the Island of 
Disko (15) Christian kruuso (11) lias discussed the vegetation of 
cast Greenland between 65° 10' N and 69° 30' N and lists the 
bryophytes colit cUd there in 1898 1902 In 1904 Hagen and 
Porsild (10) described and illustrated 8 species of Bryum Many 
other articles in MeddeleUer om Gnhdand mention species of bryo¬ 
phytes which are found in various parts of Greenland Some in¬ 
terring species collected by Mr C G Trapnell on the Oxford 
University Expedition to west Greenland in 1928 are discussed in 
The Bryologut by Dixon (4) This collection was made near Iscn- 
utihk at latitude 64° N 

A good description of Disko Island and the neighboring main¬ 
land, with maps and pictures, is given by Seward (17) in hiB book 
on Greenland Professor Seward’s chief interest was in securing 
fossil specimens, so that he named very few of the plants he saw on 
his trips to the islands and the peninsulas of the mainland He 
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does, however, mention the presence of “a band of brilliant (merald 
green moss (Behera albicans) that marks the tourse of a clear 
stream" as being very noticeable from the Danish Arctic Station at 
Godhavn, where Mr Pornld is director (17, p 16) Porsild men¬ 
tions this same tiling and lists M mobryum attnttinft \ar glaeiah'i in 
his pafjer on Disko Island vegetation, and Robert Brown includes 
Bryum albicann Brown’s specimen seorrud to be quite typieal 
Mmobryum albican s Unfortunately Mniobr>um does not appear 
in the collections listed here Other good descriptions of stations 
from which Mr Erlanson collected arc to be found in an article by 
A E Pornld (13, pp 159-167) 

The two collections which furnish the material for the following 
list of bryophytes proved to be, for the most part, well-known 
Greenland plants Some, however, are of interest l>ecausc they 
have been collected infrequently, some show vanabli specific char¬ 
acteristics, and a few seem not to have been recorded from the 
stations which Erlanson and Koelz visited A complete duplicate 
set of Dr Koch's mosses is deposited in the National Herbarium 
All of Mr I^rlanson’s specimens, with the exception of the dupli¬ 
cates sent elsewhere for identification and verification, are m the 
University of Michigan Herbarium 

I am much indebted to Dr A W 1 vans for the identification of 
Mr Erlanson's hepntics and to Mr R 8 B llhams for vc nfication 
of the entire set of specimens of moss collected by Dr Koelz Mr 
Williams and Mr H N Dixon have most generously assisted with 
the identification of Mr Erlanson’s mosses Mr G B Kaiser gave 
information about Greenland material in the herbarium of the 
Sullivant Moss Society Mr Edwin B Bartram helped with sug¬ 
gestions about the literature Mrs F G Bntton examined several 
unusual specimens Mr John Ramsbottom, keeper of botany at 
the British Museum of Natural History, and Mr W R Sherrin, 
acting curator of the moss collections, gave me every assistance in 
the examination of Greenland material 1 am most grateful to 
Mr A D Cotton, keeper of the herbarium and library, at the 
Royal Gardens, Kew, for permission to examine Greenland speci¬ 
mens Mr Sherrin kindly placed the library and herbarium of the 
South London Botanical Institute at my disposal and gave me 
technical assistance in examining specimens 

The nomenclature of mosses adopted by V F Brothcrus (2) 



284 Frances J Thorpe 

has been followed The hepatics are listed according to Evans' 
classification (9) Collection numbers cited without the collector’s 
name are Erlanson’s 


MUSCI 

Ditrichaceae 

Oeratodon PunpunEUB (L) Bnd — On black loam over gneiss, 
Godhavn, 69° 15’ N , 2819 Heath, Simgfik, between Skanson 
and Godhavn, 69° 18' N , 2981 Heath, Godhavn, 3045 Sandy 
soil of Heath, Godhavn, 1088 

Distichiitm capillacei u (Sw) Bry eur — Clay beach of lake, 
head of Sdndre Stromfjord, 66° 55' N , 2450, 2451, 2456 On 
gneiss, Godhavn, 2770 Etah, 77° N , Noels, 257 
Dibtichium inclinatum (Ehrh ) Bry eur — Black humus over 
old bones at edge of pond, Godhavn, 3084 Sand of stream 
bank, Atanikerdluk, Nugsuak Peninsula, 70° 02' N , 3198 Heath, 
AtA, Nugsuak Peninsula, 70° 16' N , 3392 

Dicrana( eae 

Dicranella crispa Schimp — Sandy soil of heath, Godhavn, 3086 
Cynodonthtm polycarpum (Ehrh ) Schimp — Black loam, God- 
ha vn, 2821 

Cynodonthtm tenellum (Bry eur) Limpr -—Bog, Godhavn, 
2918 Over gneiss, Kron Prims Islands, Disko Bay, 69° N , 3507 
Dicranoweibia crispula (Hedw) Lindb — Heath, vicinity of 
Godthaab, 64° 12' N , 2344 On basalt, Godhavn, 2719 “ With 
the inner penchaetial leaves inclined to be slightly pointed 
instead of truncate as in most western specimens ” — R S 
Williams Black loam, Godhavn, 2820 On basalt, same sta¬ 
tion, 2825 Gneiss crevices, Godhavn, same variation as 2719, 
2850 On gneiss, Godhavn, 3044 Sandy soil, Godhavn, 3086 
Oncophorub virens (Sw ) Brid — Black loam, Godhavn, 2853,2854 
Qncophorus WAHLENBBRon Bnd — In gneiss fissure, vicinity of 
Godthaab, 2326 Black loam over gneiss, Englishman's Har¬ 
bour, near Godhavn, Juue 8, capsules immature, 2893 Bog, 
Godhavn, June 12, capsules immature, 2620 Heath, Godhavn, 
3102 Strand meadow, AtA, 3378 Over gneiss, Kron Pnns 
Islands, 3504 Heath, Godhavn, 3095 
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Dicranum Bonjeani De Not, near var juniperifouum Broth — 
Heath, vicinity of Godthaab, 2343 

Dicranum bkevifolium Lindb — Marsh, Godhavn, 2721 

Dicranum jclongatitm Schwaegr — On gneiss, Kron Pnns Islands, 
3505 

Encalyptaceaf 

Encauypta rhabdocarpa Schwaegr — Humus over basalt, God¬ 
havn, 2716 

POTTIACEAE 

Didymodon RUBELLU8 (Hoffm) Bry cur var - Clay beach of 
lake, SOndre Strbmfjord, 2451a Not typical of the species 
Capsules young 

Toiitula mu cron ifolia Schwaegr — On old caribou horn, head of 
Sbndre Strttmfjord, 2436 Heath, Simgfik, 2982 

Debmatodon latifouub (Hedw) Bnd — Sandy loam of heath, 
Smigfik, 2980 Bog, Marrak, 69° 20' N , 2967 

Pottia Heimii Fuemr (var ?) —Sandy loam of meadow, Ataw- 
kerdluk, 3160 Mr R S Williams says that it is apparently a 
species of Pottia with papillose leaves, but he hesitates to say 
what species After careful examination it seems to me that it 
may be one of the varieties of Pottia Hetmtt Fuernr discussed 
by Dixon (5) The material considered m Dixon’s article was 
collected at AtA, very near the station of Erlanson’s specimen 

Grimmiaceae 

Grimmia conferta Funck —On basalt, Godiiavo, 2826 

Gkiumia ovata Schwaegr — On gneiss, head of Sbndre Stromfjord, 
2397 

Rhacomitrium hypnoidks (L) Lindb — Cape Hatherton, koek, 
208 Conical Rock, Koek, 218 

tUNARlACEAE 

Funaiua abctica (Berggs) Kindb — Black loam of stream bank, 
Kingigtok, Nugsuak Peninsula, 70° 10' N , 3290 

Splachnacbab 

Txtraplooon bryoides (Zoeg) Lindb —Black loam, Godhavn, 
2851 Same station, capsules immature, 2852 Rich humus on 
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shore of pond, Godhavn, 3034 “Mature fresh capsules with 
strong valerianic odor ” — C 0 Erlanson Erlanson has pub¬ 
lished an article in The Bryologist (8) on the attraction of carrion 
flies to this species, under the name Tetraplodon mntoides Over 
old bones on black loam of lake edge, Godhavn, 3087 “Capsules 
odoriferous when fresh ” — C 0 Erlanson 

Haplodon Wokmbkjoldii (Homem) R Br — Rich humus at edgo 
of pond, Godhavn, 3035 Same station, 3085 The specimen 
of Robert Brown's Florula Di^coana y m the British Museum, 
labeled * Splacknum aphaencum Hedw proved, upon exam¬ 
ination by Mr Shernn and myself, to be Haplodon Wormakjoldu 

Splachnitm vasculosum L — Rich humus on shore of small pond, 
Godhavn, 3036 (male plants) Moist meadow, Godhavn, 3046 
Black humus over old bones at edge of pond, Godhavn, 3084 

Bryaceae 

Web era cruda (L) Bruch —Bog, head of SOndre Strftmfjord, 
2466 Shaded gneiss cliff, same station, 2612 Sandy loam, 
Godhavn, 2924 Sandy loam of heath, Smigfik, 2980x Heath, 
Unartok, 69° 55' N , 3449 

Wkbera nutans Hedw —Bog, head of Sdndre Strflmfjord, 2467 
Stream bank, Godhavn, 3103 Stream delta, PAtfit, Nugsuak 
Peninsula, 70° 14' N , 3334 

Wkbkra proligera (Lindb) Kindb — Heath Unartok, 3450 

Leptobryum pyriform k Schimp — Clay beach of lake, head of 
Sflndre Strfimfjord, 2451x Black loam of stream bank, Kin- 
gigtok, 3291 Mud of brook delta, hingigtok, 3319 Stream delta, 
PAtflt, 3330 Strand meadow, AtA, 3393 Heath, AtA, 3417x, 
3419 Humus of lake shore, Gronne Island, Disko Bay, 68° 60' N , 
3524 

Bkyum caespiticium L — On old caribou horn, head of 86ndre 
Strbmfjord, 2436 An unusual substratum on which to find 
B cacep%itctum growing, but there was a sufficient deposit of 
soil in the crevices of the horn for the plants to develop quite 
normally, apparently Black loam over gneiss, Englishman’s 
Harbour, near Godhavn, 2894 Bog, Godhavn, 2919 Capsules 
immature, 2921 On granite, Marrak, between Skansen and 
Godhavn, 69° 20' N , 2966 Heath, Marrak, capsules immature, 
2968 Rich, moist humus, Godhavn, 3037 Heath, Aid, 3417 
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Bryum ou)BOflUM Lmdb — Heath, Atft, July 31, 3418 This is a 
striking moss with its plentiful bright-colored capsules of dis¬ 
tinctive shape Dixon (6) hae written an interesting account of 
the species and its var rithemmuvi To quote from his letter 
which accompanied the verification of the naming of this speci¬ 
men “Your Greenland moss is certainly interesting, it is 
Bryum globosum Lmdb, which is not recorded from America 
The rounded, rosy, leptodermous capsules, with a very peculiar 
exothecium structure, are characteristic 1 at hrst thought the 
leaf structure was wrong, as nearly all the ct lls were very narrow 
and scarcely brvoid, but 1 find that m due to the leaves being 
scorched or withered, and normal leavcH are quite like the 
Furopcan plant This plant is listed by Berggren (1) as B 
mamillalum var globosum I lieheve this specimen collected by 
Mr Erlanson to be B globosum var ruberrimum and, if so, this 
is the first record of that form I have noted In the present 
plant the capsules are of equal abundance, and of precisely the 
same form and character, but arc of a very bright rosy red, and 
even in the dry state make an extremely striking object Amell 
speaks of the type of B globosum as being the greatest ornament 
of the Arctic wine, but it is certainly far surpassed by this very 
beautiful variety ” 

Bryum inclinatlm (Sw ) Bry eur —bhadtd gneiss cliff, head of 
Sfindre Strhmfjord, 2011 Humus over basalt, Godhavn, 2710x 
Heath, Godhavn, 1047 

Bryum intermedium Bnd — Sandy loam, Atamkerdiuk, 3147 

Bryum obtusifolium Lmdb — Stream bank, Godhavn, 3096 
Wet places, I< tnh, lvoelz, 252 This is a beautiful red moss, 
apparently with a wide range of stations It seldom fruits, and 
the two specimens in this list are without capsules 

Aulacomniaoea* 

Aulacomnium TUROIDUM Schwaegr —Wet bog, head of Sfindre 
Strfimfjord, July 13, 2464A This species is common in Green¬ 
land, but seldom fruits, according to Berggren (1) There were 
a few undeveloped sporophytes on this specimen, but no mature 
capsules 

Atteacomnium palustre (L ) Schwaegr — Etah, August 7 KocU, 
253 
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Meeseaceae 

Meesea trichodes (L) Spruce —Heath, Naujat, Disko Bay, 
70° N , 3193 This is mixed with some species of Drepanocladus 
Strand meadow, AtA, 3379 Meadow, Unartok, 3447 
Meesba trichodes alpina Boul —Heath, Unartok, 3452 “With 
narrower leaves in the upper part, more or less acute ” — R S 
Williams 


C ATOHCOPIACEAE 

Catoscopium nigritum Bnd — Black loam of stream bank, Kin- 
gigtok, July 21, 3289 This specimen was abundantly fruited 
and is a distinctive moss 

Bartrauiaceae 

Bartramia ithyphylla Bnd — Fissure in gneiss, vicinity of God- 
thaab, June 27, capsules old and broken, 2325 Shaded gneiss 
cliff, head of S6ndre Strdmfjord, 2612 Peaty loam, Godhavn, 
2818 

Philonotis cakspitosa Wils — Godhavn, Koels, 251 

Philonotis fontana Brid — Stream bank, Godhavn, 3098 Marsh, 
Godhavn, 3104 

Orthotrichaleae 

Orthotrichum Killiasii C M —Clay beach of lake, head of 
86ndre Strflmfjord, 2452 

Orthotrichum speciobum Nees — On gneiss, shaded cliff, God¬ 
havn, 2771 

Akblystkgiackae 

Campyuum Cardoti (Ther) Broth — Clay beach of lake, head of 
Sdndre 8tr6mfjord, 2453 Sandy meadow, At&nikerdluk, 3161 
This is an unusual moss which I don't find recorded from Green¬ 
land “No specimen for comparison "-E G Britton 

Drepanocladus Knkiffu var gracilescens Bry eur — In water 
of lake, Naujat, Disko Bay, 70°, 3195 This is a delicate free- 
floating form 

Callibroon btramineum (Dicks.) Kindb — Igloo da Hauny, 
Koels, 214 Etah, Koels, 255 
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BEACHYTHrt I ACLAE 

Tomknthypnum nitens var falcifoliub Renauld (Variety of 
Camptothecium nxtem) — Etah, Koelz, 254, 256, 258 “It is an 
interesting variety ” — R S Williams 

Brachythecium plumosum var aquatjcum (h uncle) Waltb & 
Mol —Bog, Gronne Island, Disko Bay, 3530 “A species of 
which we had no specimen for comparison ” — E G Britton 

POLYTRICHACEAE 

Poqonatum alpinum (L ) Roehl var brevifolium (R Br ) Bnd (?) 
— Heath, Skansen, 69° 25' N , 2949 Not typical Bog, Atani- 
kerdluk, 3267 

Polytrichum ANGusTiDKNs Lmdb f — Igloo da Hauny, Koelz, 
216 Etah, Koelz, 255 This species is synonymous with Poly- 
tnchadelphus Lyalin Mitt, according to Elizabeth Schenk and 
T C Frye (16) 

Polytrichum hyperboreum R Br — Wet bog, head of SOndrc 
Slrdmfjord, 2464, 2468, 2818 

Polytrichum juniperinum Willd — Heath, Skansen, 2953 

Polytrichum piliflrum Schreb var Hoppei Rabenh —On 
gneiss, head of Sdndre Strdmfjord, 2405 

Polytrichum btrictum Banks — Wet bog, head of Sdndre Str6m- 
fjord, 2464 Mixed with Aulacomntum turgxdum Same locality, 
2468 Black loam, Godhavn, May 30, 2842 (male plants) 
Heath, Unartok, 3453x Conical Rock, Koelz, 219 


HEPATICAE 

Marchantialbb 

Clevea hyauna (Sommerf) Lindb — Between mosses, Godhavn, 
69° 15' N , 2808 

Peltolepsis grandis Lindb — In moist gneiss clefts, Englishman’s 
Harbour, near Godhavn, 2889 This species “ is known in North 
America only from Greenland,” according to A W Evans 
Marchantia polymorpha L — Moist stream bank, Godhavn, 
3100 
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J UNOERMAN1ALKS 

Lophozia Hatchlui (Evans) Stcph — Between mosses, Godhavn, 
2809 “Not very typical, but the species seems to be much 
more variable m arctic and alpine regions than m more temperate 
localities ” — AW Evans Same locality, 2810, 2811 

Ptiudiur iiliare (L) Noes —Between mosses, Godhavn, 2812 
Berggren lists this under the name Jung&rmannia quinquedentata 
Huds 

Lophozia quinqii Edentata (Huds) Cogn — On sandy boiI, God¬ 
havn, 2813 

Sphenolobus minutub (t rantz) Stcph - Wet spot over gneiss, 
Kron Prins Islands, 09° 15' N , 3506 Mixed with Lophozia 
Haicheri 

Cephalozia bjcuspidata (L) Dum — Wot spot over gneiss, Kron 
Pnns Islands, 3500a Mixed with a little Scapama hngulata 
Buch 

bcAPANiA unqulata Buch — With Cephalozia bwusptdata in wet 
spot over gneiss, Kron Pnns Islands, 3506b “ S lingulala m a 

species recently segregated from S curta, Buch has already 
reported it from Greenland ” - AW Tvans 

Scapania BPITZBERGEN8I8 (Lindb ) K Mull — Wet gneiss m crev¬ 
ice, Godha\n, 2840 This is in the same category as Peltolepsis 
grandu in being “known in North America only from Greenland/ 1 
according to A W Fvans 

Umvbiibity of Michigan 
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ABSTRACT OF A PLAN TO PROVIDE 
SELF-LIQUIDATING UNEMPLOY¬ 
MENT RELIEF 

ERNEST F 11 Q\ D 

I T MAY be said with confidence that no possible organization of 
industry can provide continuous employment for all workers in 
the trades of their choice and upon their own terms Unemploy¬ 
ment relief serves its whole rightful purpose when it takes up only 
the slack in private employment, as trade responds to the principle 
of supply and demand This point is emphasized because other 
political principles are continually and insistently urged in consider¬ 
ing the problem and are often injected into it It is assumed that 
the only sound way to relieve such unemployment is to provide work 
of a character that is justified by the useful purpose which it will 
serve It is assumed also that this work must be provided, in the 
main, by governmental agencies, as distinguished from private effort 
It is important that the supplying of such relief employment 
shall not interfere with the flow of labor to ordinary occupations, 
or with the rates of pay prevailing in them, that rates of relief pay 
In different places shall not vary sufficiently to induce migrations 
of unemployed workers, and that these rates shall be determined 
without the pressure of political considerations 

The financing of such irregular employment requires a oertainly 
available means of a special nature, because there will be frequent calls 
for relatively small, but not uniform, amounts of money, extending 
over a considerable period of time, and these advances should be 
liquidated by charges for the services derived from the labor lor 
these reasons advances by banks, the usual forms of bond issues, tax 
anticipations, direct taxes, and voluntary contributions are not 
suitable and sometimes are not available 

These various considerations lead to the conclusions (1) that 
there should be a continuing opportunity to labor — one that may 
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be availed of without formalities by any worker at any time, (2) that 
aJI classes of willing labor should be paid at the same rate, because 
skill has no commercial value in the absence of industrial demand for 
it, and (3) that the rate of pay should provide a subsistence, but lie 
otherwise unattractive, so that the work offered will be avoided when 
other employment can bo had 

The inconstant volume of this unemployment, the different 
trades involved in it, and the varying proportions of workers unem¬ 
ployed in these trades require that the relief work be of a character 
that can be performed manually, that will not suffer from intermittent 
prosecution, or from changing rates of progress in its execution, and 
that can be earned on with little capital outlay and upkeep and de¬ 
preciation charges 

The work of building sewage disposal plants is peculiarly suited 
for unemployment relief These plants are practically all of im¬ 
perishable construction In the main they are, or may be, of earth 
embankments and concrete basins A large proportion of the work 
of construction is excavation, filling in, and the handling of the 
aggregate of concrete — stone, sand, and cement All this makes 
possible varying rates of progress without much loss With reason¬ 
able skill in the planning and supervision of operations much of the 
work may be economically done by hand labor Not a little of it 
must be so done Hand work has the advantage for unemployment 
relief purposes that it requires a minimum of capital investment, 
small cost for its upkeep, adaptability to all classes of manual 
workore, and little effect on efficiency with varying numbers at 
work Finally, a sewage disposal plant has both long life and con¬ 
tinuous usefulness, thereby making possible its self-liquidation and 
the spreading of the payments over a considerable period 

The financing of such projects has heretofore been a chief obstacle 
to undertaking them in the ordinary way The reluctance of town 
councils is understandable Public ignorance, apathy, inertia, and 
the always present fear of added taxes for a purpose which seems 
remote or unnecessary to the masses, stand heavily in the way 

None the less, the right and duty of a state to preserve the general 
health by requiring municipalities to cease the menace occasioned by 
the discharge of raw sewage into state waterways would seem to be 
beyond question Michigan has taken this power, though so far 
exercising it sparingly This duty often is aiso an obligation of one 
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state to another Ihcrefore, while sewage disposal may be held to 
be primarily a duty of a municipality to its state, it may be a matter 
of interstate, and sometimes of international, comity 

Accordingly it is not unreasonable that the state, m its implied 
obligatory effort to advance the general well-being, should tem¬ 
porarily assist a municipality in so large an undertaking and for 
such purpose should modify the very proper constitutional provi¬ 
sion of some states which, as m Michigan, prohibits the state from 
lending its credit for local benefits Particularly may this view be 
held if the extension of credit for such purpose be primarily and 
directly to relieve unemployment ior the causes of much of this 
condition are beyond the control of a municipality, yet the condition 
itself tends to imperil the state 

If, then, a plan of finance can be drawn whereby indebtedness 
for such purpose would bo incurred by a town only as required for 
unemployment relief and would be self-liquidating, it would soem 
that local objections might be lessoned, that the state might prop¬ 
erly extend its credit in assistance, and be also more exigent in tho 
exercise of its authority in hastening the removal of a stigma upon 
our American life 

The plan I propose is that the state should authorize the incor¬ 
poration of an unemployment relief trust company, the capital to 
be supplied by private subscription On the board of directors, 
ex officio and serving without remuneration, should tie designated 
officials of the state The business of this trust company should 
be solely that of recouping municipalities for monies paid out by 
them as unemployment relief in the construction of sewage disposal 
plants (or other suitable works) under terms prescribed by statute 
The statute would authorize any municipality that had paid out 
unemployment relief wages at tho legal rate in any month, for the 
building of sewage disposal plant, to apply to the trust company 
for reimbursement The trust company would purchase the notes 
of the municipality as so issued at, say, 95 per cent of par The 
notes would bear interest at current rates and be payable, say, 
twenty years from their dates A surcharge to meet the interest 
and amortise the notes would be duly added to the water rates 
by the municipality and paid to the trust company as collected 
At Intervals the trust company might issue series of its twenty- 
year callable coupon bonds, perhaps m blocks of $100,000 These 
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bonds the state would guarantee upon assignment and delivery to 
it of, say, 9105,000 of the municipal notes as collateral security 
As remittances from the municipalities accumulated the trust 
company should be required to apply them to the purchase of 
available bonds, or to call them under their terms, and to oanoel 
and return them to the state in exchange for corresponding notes 
previously deposited These notes, canceled by the state, would 
then be returned to the municipalities that had issued them 

Upon repayment by a municipality of its entire sum of such 
notes, the trust company should pay to it one half the profits* in 
excess of stipulated dividends to the company, that had accrued 
from the transaction Of the other half of the profits, such propor¬ 
tion as might be prescribed would become a contingent reserve of 
the trust company Thus the municipality would share reasonably 
in any profits in excess of permitted dividends to the trust company, 
while the latter would have an incentive to economical operation 
Parenthetically it may be observed that the suggested method 
of adjusting discounts, interest rates, and surcharges should insure 
against losses, thereby attracting the funds (from investors who 
purchase the trust company bonds) which it has become impossible 
to attract by the credit of the municipalities alone 

If and when there should be no further need for such financing, 
or similar objectives for which the trust company would be available, 
it would wind up its business and dissolve 

I have been purpoeely sketchy in outlining a plan for applying 
the principles involved in this study for unemployment relief, be¬ 
cause my concern is not primarily with any particular method 
Plans would no doubt have to vary in different states 

It is to be expected that objection will be voiced to a single and 
low wage for all workers and not less to the individualism that 
pervades this study But the principles governing value will bear 
repeating If a man cannot himself find employment for his skill 
in his chosen trade, at a wage he desires, his skill has no more imme¬ 
diate value to him than has a bushel of apples to its owner in a 
glutted market It is of even lees value, for it passes with the 
moment, it cannot be stored Equally it may be affirmed that any 
true method of unemployment relief shall spur the recipient to 
obtain private work. However much these principles may be dis¬ 
regarded in emergent circumstances, they are fundamental to our 
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civilisation lor to oonoode to the individual the right to support 
by the state, upon any terms whatever, is to lay the foundation for 
a new order of political, economic, and social relationships 

Beyond doubt much present thought envisages such a nght and 
confidently predicts improved conditions from its establishment 
But it may well be questioned whether even the ablest minds may 
ever foresee the ultimate consequences of such a change 

The inevitability of some unemployment undor the existing 
economic order and the seriousness of it are fully apparent The 
quick relief by the dole, in any form, is justifiable only as a neces¬ 
sitous excuse for our collective failure to look ahead, or for the 
unwillingness of the electorate to select or approve leaders capable 
of looking ahead and courageous enough to do so, or even, let us 
say, for human inability to foresee developments and their effects, 
and to provide against them 

Awn Arbor, Michigan 




SOME SUGGESTED CHANGES IN THE 
MICHIGAN TAX STRUCTURE 

MATHER FRANCIS THURSTON 


ACCORDING to a recent writer on public finance, 1 the essen- 
ii tials of a sound and properly functioning tax system are 
(1) fiscal adequacy, (2) economy of adimmstration, (1) equity, 
(4) elasticity, (5) simplicity, (6) diversity, and (7) flexibility 

Unquestionably fiscal adequacy must, in theory, be put first, 
but as a practical matter inequity, real or suspected, may have a 
serious influence on the productiveness of a supposedly adequate 
system of taxes Whenever, under a democracy, a considerable 
number of those who exercise the franchise are convinced that the 
burden of taxation is unfairly heavy upon themselves, and that 
there is a reasonable prospect of escaping the burden altogether or 
of shifting it to others, by delay or refusal to pay, collections will 
be disappointing 3 

If intelligent changes in any tax structure are to be made, both 
the need for immediate revenue and the probable future trend of 
expenditures as well as the yield of present taxes must be known 
It appears clear that in Michigan more revenue will be needed, both 
immediately and in thi long run, than is likely to be obtainable 
from present sources Tho alternatives to new taxation are reduc¬ 
tion or abolition of certain essential services, increasing the total of 
unemployment by curtailing construction projects and dismissing 
public employees, default on interest and principal of bonds, or 
refinancing on unfavorable terras The reasonable solution is new 
taxation Obviously tho measures adopted to provide immediate 
revenue need not, and probably should not, be the same as those 
designed to be permanent modifications of the tax system Consti¬ 
tutional difficulties, for example, make impossible the immediate 
adoption of some of the more desirable modifications 

1 I uts, Harvey hoist Public Finance, 2d ed (D Appleton 4 Co , New York, 
1930), p 275 

* The reaction of Michigan taxpayer* to proposal* permitting postponement 
of the payment of delinquent tax** U an example in point Collection* fell 
drastically aim oat m soon m the discussions began 
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In 1931 the only taxes other than the general property tax, 
which produced as much as 1 per oent of the total tax revenues, 
were the gasoline and weight taxes, yielding about 6 per cent oach, 
the public utility tax, 4 per cent, and the corporation, inheritance, 
and insurance taxes, which provided respectively 21, 17, and 1 1 
per oent of the total in that year Since the general property tax 
in the same year produced 77 per cent of the total, and since the 
utilities tax is levied on a property-tax basis and at the same rate 
as the general property tax, the tax limitation amendment, adopted 
in November, 1932, affected directly the sources from which four 
fifths of the state and local revenues were drawn As a consequence, 
the difficulties of local governments especially m providing for their 
needs have been greatly increased, and this m spite of the fact that 
the Supreme Court interpretation of the amendment renders it prao- 
tioally inoperative over a large part of the state Coupled with tax- 
relief propaganda and proposed legislative measures, the existence 
of the amendment has tended to produce a tax-strike psychology, 
even where levies of the necessary amount can legally be made 
Unquestionably in certain areas and for oertaui groups of property 
owners there has recently been genuine difficulty In meeting the 
property levies This has not been peculiar to Michigan, but other 
states with conditions in many respects similar to those of Michigan 
have long drawn a larger proportion of their revenues from other 
than property-tax sources New York, for example, has for years 
drawn approximately 30 per cent from other sources, no state prop¬ 
erty tax is levied except on oertain types of dwellings in New 
York City which were temporarily exempt from local taxation 
The most productive supplementary tax in New York has been the 
income tax, and it is on Increases in the rate of this tax that Gov¬ 
ernor Lehman is relying for 146,000,000 out of a total of $83,000,000 
to be raised by increases in supplementary levies Since the New 
York State income tax in 1929 yielded only $84,000,000 and inoomea 
have decreased since then, It is obvious that the proposed increase 
is a drastic one It is being made, however, by increases in the 
base rates and by lowering of exemptions rather than by drastic 
increases in surtaxes, which probably would have yielded compara¬ 
tively little additional revenue An increase of one oent a gallon in the 
gasoline tax is also suggested, as well as a tax of one per oent on retail 
sales except food and gasoline The increases bear lightly on persons 
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of am a] l means, and the plan seems to be based on collecting taxes 
from those who have incomes rather than those who have not 

As contrasted with this determined effort to provide the neces¬ 
sary revenue from the sources which ought to furnish them, there 
is at present * before the Michigan State legislature House Bill 
No 184, described in its brief title as the “General Sales Tax Act " 
Its scope is actually broader, and it is imposed in the guise of a 
privilege tax, instead of frankly as a consumption tax, which for 
the most part it is designed to be The principal lenes are as fol¬ 
lows A tax of three per cent of the gross sales of commodities or 
the gross income of businesses, as the case may bo, upon persons 
operating retail mercantile establishments, railroads, public utilities, 
or theaters, or any other business, occupation, or profession, the 
taxation of which at a different rate is not provided for in other 
sections of the act, or which is by the act not exempt from taxation 
because of the payment of oertain specific taxes provided for such 
types of business by other tax lawB specifically cited in the act, 4 
a tax of three tenths of one per cent on persons engaged in manufac¬ 
turing, and of two tenths of one per cent on persons engaged m 
extractive industries other than agriculture, based on the selling 
value of the product in each case, and payable after sale 

The tax is declared to be an additional tax, levied for the priv¬ 
ilege of carrying on such businesses Gross income is defined to 
mean that part of total gross income actually earned within the 
state, and the means of determining such proportion are defined 
Publishers and radio stations are deemed to be manufacturers 
Exemptions in whole or in part are numerous Wholesalers are 
specifically exempted from the sales tax, if they are to be taxed on 
gross income under the blanket provision “any other business, 
occupation, or profession," that fact is not made dear, nor how 
gross income would be defined for such purposes Farmers are not 
to be taxed on their sales, nor are salaried persons or wage earners 
to be taxed on net inoome Building and loan organisations, banks, 
non-profit organisations, religious organisations, agricultural socie¬ 
ties, chambers of commerce, and the like are also exempted, as 
doubtless most of them should be from the nature of their activities, 
but in other cases the justification for the exemption is not clear 
In addition to these total exemptions the bill provides for exemp- 
• March, 19SS * The reader ie referred for theee to the act iteetf 
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tion of the first $4,800 of gross sales or gross income in the case of 
persons carrying on any business or profession whatever The act 
is so drawn that this provision operates differentially against chain 
stores (really against their patrons), since only one exemption may 
be claimed for the entire chain So large a percentage of inde¬ 
pendent stores even in cities do an annual volume of less than $10,000 
that a large number of stores in Michigan would escape the tax in 
whole or in part by virtue of the exemption In cities it is true that 
such stores do only a small percentage of the total business, but in 
smaller communities they will do a considerable percentage of it 
But, since the tax is intended to be passed on to consumers, and 
doubtless will have to be so passed on if insolvency is to be escaped, 
the exemption results in a differential levy on consumers Further, 
a very large percentage of professional men otherwise subject to 
the tax would escape completely Moreover, the differential appli¬ 
cation of the exemption in the case of chain Btores might be held 
unconstitutional by the United States Supreme Court In any event 
the exemptions greatly reduce the yield of the tax 

So far, while mentioning certain inequities in the measure, I 
have been concerned in the main with the question of its productivity 
The bill is, however, vicious in principle In the first place, so far 
as the tax on retail sales is concerned, it is disingenuous to call it 
a privilege tax, since it is intended to operate as a consumption tax 
and not rest on the operators of stores In the second place, to 
the extent that the measure might operate at all as a privilege tax it 
would operate very inequitably, on account of the different ratios 
of profit to gross sales m different hues Moreover, professional 
men, in most cases, would find it difficult to pass on the tax, unless 
by reason of reputation they happened to have a quasi-monopoly 
in certain fields, but storekeepers would be able to pass on most of 
it Again, other professional men, who happen to be on a salary 
instead of operating independently, pay no tax except as consumers 
Again, that part of the measure which applies to retail sales would 
as a consumption-tax provision be strongly regressive, and under 
existing circumstances oppressive 

Unfortunately, some sort of general sales tax will probably have 
to be passed as an emergency measure, if only because it will be 
difficult to make other taxes yield the requisite revenue on short 
notice But the rate should be as low as possible, there should be 
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no exemptions, and the general sales levy should be supplemented 
by other taxes The following possibilities are suggested 

OLD TAXES 

Inheritance tax rates might be Increased 

Corporation privilege taxes might be increased 

The gasoline tax might be increased one cent a gallon or two cents, accom¬ 
panied by a reduction in the weight tax to a nominal figure, the yield of both to be 
used only for the construction and maintenance of highways 

NEW TAXES 
Sales taxes 

A general sales tax od all retail sales of commodities at a rate not in excess of 
one per cent on gross sales might be levied, no exemptions being permitted 

Luxury surtaxes in the form, perhaps of per unit stamp taxes should be im 
posed on the sale of luxury grades of ordinary items and on all distinctly luxury 
types of consumption, at rates of from 5 to 25 per cent ad valorem 

Heavy amusement taxes might he levied, perhaps graded according to rate 
of admission, but based on gross roceipts 

Heavy taxes should be imposed on tobacco, tobacco products, and such 
alcoholic liquors as are permitted under the change in the provisions of tho federal 
liquor law 

Privilege taxes 

A registration fee in the form of a poll tax is proposed, of the amount of $10, 
ultimately to be collected of all adults but for tho present to be imposed only 
on those whose income from wages, salary, interest, rent or profits, or a combina¬ 
tion of these during the last calendar year exceeded $750, or whose gross income 
from any business m which they were independently engaged during the same 
year was in excess of 12,600 The registration would be made for police purposes 
in part, and through the facilities of the police department The payment of the 
fee would be a prerequisite to employment or to engaging in any economic 
activity whatever in the state of Michigan 

Additional privilege fees for professions might be required of all who engage in 
any profession or occupation, including business management, whether independ¬ 
ently or on salary, whose salaries are in excess of $1,500 a year or whose gross 
personal income is m excess of $3,000, if self-employed taw, but different rates 
should be employed for salaries, and for earnings from business operations or pro¬ 
fessions. 

Privilege taxes for corporations, based on gross income might be levied in 
addition to the present taxes, especially in the case of public utilities In addition 
such tax as seems desirable might be imposed on the part of the gross output of 
manufacturers which is sold outside the state and so escapes the one per cent sales 
tax levy on retail sales. 

Heavy liquor license fees should be levied as a means both of revenue and 
of regulation 

Space is lacking to point out in detail the results which would 
flow from such a system of taxes It should be fairly evident, how¬ 
ever, that the general effect is to throw a larger share of the burden 
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of taxation on those having non-property incomes, or incomes from 
intangible property, with the maximum burden upon those who 
engage in either definitely harmful or so-called conspicuous consump¬ 
tion, while taxing lightly, but definitely, all those who have any 
income whatever It is, of course, expected that the general property 
tax would oontinue to furnish, as at present, the bulk of the income 
for local expenditure It is believed that no constitutional difficulties 
are involved, though some of the taxes would meet considerable 
political opposition unless popularised in some way The proposed 
poll tax, for example, might be earmarked for welfare purposes 

Among the possibilities to be considered in connection with a 
permanent revision of the system are the classified property tax, 
system of sales taxes, and some type of income tax Whatever the 
merits of a tax on real estate for local purposes, it seems to me that 
for a state in which as large a percentage of the population have 
non-property incomes or incomes from intangible property as in 
Michigan, with another large block dependent upon incomes from 
tangible property, a properly framed income tax is the best perma¬ 
nent solution of the problem of additional state revenues It prob¬ 
ably cannot, however, be adopted without definite constitutional 
authorisation 

To avoid the objection of exoeaave variability, sometimes urged, 
the tax might be levied on the average net income of two or three 
years Another possibility is basing the tax on the gross personal 
income, different rates being used for the various sources, such as 
salary, interest, rent, Or royalties, and for the income from different 
types of business in the form of profits The income from each 
incorporated business would be reported as the stockholder's pro 
rata share of the gross income, and a rate applied which took into 
account the different typical ratio of profits to gross income for 
different types of business. Taxation on this basis, which would 
virtually amount to a tax on typical rather than actual net income/ 
would tend to foroe Inefficient producers to reform their procedure 
or quit But whatever basis is adopted, the form must be simple 
and evasion difficult 

Univxbsitt or Dwaorr 

Drraorr, Michigan 

* It is evident, of course, that bo far m profits are concerned, the mm* result 
oould be obtained by 4mUar graded taxes on corporate gross income 



SOME RESUPINATE POLYPORES FROM 
THE REGION OF THE GREAT 
LAKES V * 

DOW V BAXTER 

T HE studies reported thus far in this series of investigations of 
resupinate polypores have been concerned largely with keys to 
the species of the region of the Great Lakes The key to the com¬ 
mon white, cinereous, yellow, and red plants was presented m the 
third paper of this senes (1) This was followed by a key to the 
brown ponas and closely related resupinate forms (2) The present 
paper deals with morphological characteristics of the brown ponas 
and descriptions of the growth features of some of them in culture 
The advantages of using color and other growth characteristics 
of fungi in culture for the purpose of distinguishing between species 
have been pointed out by Long and Harsch (5) Snell (11) reported 
that the comparative rates of growth of the mycelium at certain 
temperatures were valuable entena in the identification of certain 
fungi in culture Although it was found, for example, that there was 
no apparent difference in the optima of growth of two very closely 
related polypores, Trametee prvtracta Fr and LemtUs stptana, the 
upper limits of their growth were very different L sepwrta was 
not inhibited until after 40° C had been reached, whereas T pro- 
tracta was only barely growing at 38° C and showed no growth 
at 40° C Furthermore, L septarta was found to grow faster at all 
temperatures 

Testa made with closely allied ponas in culture demonstrate that 
types of growth and growth rates offer valuable characters to folfow 
In distinguishing between certain species in this resupinate group of 
polypores The port as have been cultured on malt extract agar, 1 
and some of these plants have been grown on Csapek's agar, saw¬ 
dust, and wood blocks as well At least five cultures — usually 

* Contribution No 38 from the School of Forestry and Conservation of the 
University of Michigan 

1 25 gm agar-agar, 20 gm malt extract, 1000 oo distilled water 
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more — have been made of each fungus at each temperature used in 
the experiments — ranging from 5° to 45° C at 6° intervals For 
the light and dark experiments all cultures of fungi were tested at 
least in triplicate, usually six or more testa were made with each 
fungus under each condition The light and dark experiments have 
all been conducted at room temperature 



Fig 6 Smoothed curves of the growth of the mycelium of nine reeupinate 
polyporw on malt agar in relation to temperature 


F ifffiiariuM var hutigoi ttj from birch 
F igniart uj rar Umigaiu* from feApl* 
f wmortM VM Mgrtcont from bireb 
P iMrnw from wlnt^rborry 
P prvnuMla from otarry 
P ffrruffineta from maple 
P /mrm from obtrry 
P /«rutfin#o-/H#on from bemloek 
P fmrto from (Jdor 


For convenience and for ready reference I am placing the different 
ponas in classes, arranged according to their reaction in culture 
(Figs 6-8) Additional tests ore being made, the results of which 
will appear in later numbers of this series of papers 

The resupinate plants are classed first as of "rapid growth” or 
“alow growth ” All ponas which fill petri dishes in fourteen days at 
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Fig. 7 Smoothed curves of the growth of the mycelium of nine reeuplnate 
polypores cultured on malt agar tn the dark 

F wiuiniu vmr lam&itu* from birch 
F urnMnui vrnr lanvyaiut from mmple 
F wmiortuN var nitfnfoni from btroh 
P M«rMn from wlnlorbcrry 
P ftrrta from *Wer 
P pnntcola from oherry 
P /•mtfimow from m»ple 
P farm from cherry 
P /trruciiuo-futca from bunluck 
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the temperature of their optimum (growth are placed in the former 
class In addition, they are grouped according to the temperature 
range 

Thoee plants exhibiting a growth of 5 mm or more at fourteen 
days over a range of more than 21° are said to have a “large” tem¬ 
perature range, whereas thoee exhibiting a range of less than 21° are 
placed with those in the group classed as the “ 8111811 ” temperature 
range The ponas are also classed according to their optimum tem¬ 
peratures for growth Those that muke the l>est growth at 30° or 
over within fourteen days are classed in the “high” temperature 
group, those that make the best growth within this period between 
21° and 29°, m the average temperature group, and those at 20° 
or under, in the low temperature group Plants exhibiting a differ¬ 
ence in radial growth of 2 mm or less are said to grow equally well 
in the light and in the dark 

The following groups have been arranged 

A HATE OF GROWTH 
Rapid growth 

Poria inermle from Ilex Fomca igniarius var Fomes igniarius var 

verticiliata laevigatu* (Poria be- laevigaius from Acer 

tulina) from Betula aaccharum 
alba 

blow growth 

Poria prunioola from Porla ferrea from Prunus Poria ferreu from Ainu* 

Prunua eerotina eerotina *p 

Poria ferrugmoaa from Poria femigmoea from Poria ferrugineo-fueca 

Aoeraacoharum Thuja occidental!* from Teuga hotero- 

phylla 

Pomes igniarius var ni 
grieana * from Betula 

alba 

B RANGE OF TEMPERATURE FOR GROWTH 
Large range 

Pomes fgniarius var Fomes igniarius var Pona ferrugineo-fueca 

laevigatu* (Poria be- laevigatus from Acer from Tsuga hetero- 

tulina) from Betula eaocharum phylla 

alba 

Poria inermia from Ilex Fomes igniarius var nb 
vertlcilUta gricane* from Betula 

alba 


Very close to line of division 
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Small range 

Poria prunicoU from Pona ferrugmosa from Poria ferrea from AJnu§ 
Pninus aerotina Thuja occidental* up 

Poria ferrugtnosa from Poria ferrea from Prunua 
Acer saccharum scrotina 


C TEMPERA1URE FOR BEST GROWTH 
Ihgh temperature 

Poria inermia from Ilex 
verticillrtta 

Average temperature 

Form* igniariua var tomes ignianua var Poria femigineo-fuaoa 
laevigatua (Pona bo- lncvigatua from Acer from Tsuga hetero- 

tulina) from Betula saccharum phylla 

alba 

Poria prumcola from Fomea lgmariu* var ni 
Prunua serotina grioans 

Low temperature 

Poria ferrugmosa from Poria ferrea from Prunua Poria ferruginoaa from 

Acer attt'charum serotina Thuja oeddentalia 

Poria ferrea from Alnua 

»P 

D EFFECT OF IIGHT 
Beet growth tn dark 

bomeg igniariiw var Poria j»runicola from Pona ferruginoaa from 

laevigatas (Poria be- Prunua aerotina Acer saccharum 

tulma) from Betula 
alba 

Fomea igniariuB var Poria ferrea from Prunua Poria ferruginoo-fuaea 

laevigatua from Acer aerotina from Tsuga h etc ro¬ 
sace ham m phylla 

Equally well in light and dark 

Poria ferrea from Atnus Femes iguiarius var ni Poria inermis from Hex 

ap gricana from Betula vertlcilUta 

alba 

In the fourth paper of this senes color characteristics, texture, 
effect upon the agar medium, and rate of growth in the dark and light 
were given for four different reeupinate poly pores The growth fea¬ 
tures are presented for seven additional plants m Table I 
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Cultures grown at room temperature 

Discolored sooe refers to area of discolored agar around culture but not to definite black or brown line formation 
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It can be seen from the groups listed that the majority of the 
ponas reported here fall into the Blow growth class In general, 
those plants which exhibit “slow growth” also have a small tempera¬ 
ture range P ferrugineo-fusca ia the sole exception Only one plant, 
P inermts, falls In the high-temperature group, and P femtgtnoaa 
again separates itself from P ferrugtneo-fueea by falling into the low- 
temperature class 

It seems strange tlrnt such a common fungus as P ferruginosa 
and one bo widely distributed should fall into the slow-growth and 
small-range classes Attention must be called to the fact that 
malt agar is used hero as the standard for all tcBts and that with 
a different medium those fungi might very well fall into different 
groups Practically all the ponas tested exhibit better growth in 
the dark than they do in the light 


DESCRIPTION OF THE RESUPINATE POLYPORES 

In addition to the growth studies of the fungi in culture, plants 
from various sources 5 have been examined for their morphological 
characteristics The majority of the resupinate polypores studied, 
however, are to be found in my own collections from this region 
and from other sections of North America Ponas collected on my 
expeditions to Alaska, the Yukon, and other parts of this oontinent 
and in Europe have been studied with reference to those which occur 
in the region of the Great Lakes and are reported in this senes of 
papers 

The records of distribution and also of habitat for the differ¬ 
ent plants reported in this paper have been prepared, for the most 
part, from my own collections These records have been supple¬ 
mented by others obtained from authentic specimens found in the 
various herbaria already named and from authentic published papers 
Unless substantiated by other evidence, records of substrata are 
omitted if wood was not found with the specimens at the various 

1 I am indebted to many individuals for specimens, for help in identification, 
sad for suggestions l am under special obligation to Dr L O Overbolts, who bat 
given abundant and unstinted help Acknowledgment is due to Dr Lars Romell, 
Dr James R. Weir, and others who have Identified specimens sent to them for 
study I wish to express my appreciation to the authorities of the New York State 
Museum, the New York Botanical Garden, the Division of Pathological Collec 
tlons In Washington, the Missouri Botanical Garden in St Louis, the Field 
Museum of Natural History, and the University of Wisconsin Herbarium 
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herbaria Where errors were detected in the original identification 
of the wood that reoord is likewise omitted 

Fomea ignxanus var loevtgatua (Fr) Overh 
FomtHponOa bduUna Murr , North Am FI, 9 12 1907 

Pint* LVIII, Figure 1, Plate UX, Figure 1 
(Seealso PI XII, Fig 2, PI XLII, Fig 2, PI L Fig 2 
of Vol XVII, facing p 439)» 

fructification perennial, woody, broadly effused usually up to 10 
mm thick, inseparable, margin “Sayal brown” and in woathered 
specimens becoming “pallid mouse gray”, subiculum up to 
1 mm thick, tubes stratified, somewhat whitish stuffed, espe¬ 
cially in old tube layers, 1-4 mm , mostly 2 mm long each season, 
mouths generally rounded, 4-6 to a mm , “bay,” “chestnut,” 
“auburn” to “buffy citrine,” walls thin, basidia 4-spored, 
15-17 X 5 jU; spores smooth, hyaline, subgloboee or ovoid, 
(3-5 X 3-4 p , Romell), setae infrequent, pointed, projecting 
8-21(16 X 4) 4-5 p, hyphae brown, seldom branched, asoptate, 
no clamp connections, 2-4 p in diameter 
AUted vpecies —Fomes igntarxus var laevxgalus is closely allied to 
Fomes tgmanus Romell (9) states that in “ Pol laevigalus, which 
in its typical form is a thin, totally resupinate plant, the pores 
are small (5-7 or 4-8 per mm) with thin walls, while in Pol 
igntartue the pores are a little larger (4-5 or 3-6 per mm ) with 
thicker walls The spores of Pol laevxgalus are also small (3-5 p 
diameter, or 4-5 X 3-4 p) while in Pol t Qmartus the spores are 
larger (5-74 X 4-7 p) t but intermediate sizes are also noted 
The hymemal spines are about the same in both species ” 

Porta prunxcola has been oonfuaed with thiB species Differ¬ 
ences in substrata have been used to distinguish the species, but 
this test does not seem to me to warrant the separation of the 
two plants The two plants are distinct in their growth charac¬ 
teristics in culture, however, and should be kept separate 
P pundala is difficult to distinguish from F tgnianus var 
lamgatus Setae are not found in P pundala, but they occur in 
F tgntantis var lamgatus, though they may be infrequent even 
in this plant Additional differences between the two fungi are 
exhibited in culture 

1 Such references are to previous volumes In this series. 
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Cultures — Isolated from Acer saccharum, Munising, Michigan, and 
from Bciula alba, Superior National Forest, Minnesota F 
ignianu8 var laevxgatus belongs to the rapid-growth group of 
resupinate polyporea Although there are certain minor differ¬ 
ences in texture, these tests in culture show that the fungus 
obtained from birch and ordinarily referred to P beluhna w 
conspecific with the forms found on other woods and that the 
name “ betuhna ” should not be retained for the plant in question 
In addition to the similar growth rate exhibited by the plants 
from the two different substrata, both show a large range of 
temperature for growth, and both fall in the group of class C, 
the temperature best for growth The optimum growth is reached 
at 25° to 30° C When they are grown in the dark, the colors 
of the cultures from the two sources are the same, but in the 
light the myoehum of the culture from birch, P betuhna, was 
“clay” color, whereas the mycelium of the culture from maple 
was “antique brown” to “buckthorn brown ” Even in these 
cultures, kept In tho light, it can be seen that these color differ¬ 
ences are exceedingly slight, since the two colors differ only in 
very minor shades The rate of growth in the dark is the same 
for both the maple and the birch fungi, and is practically the 
same in the light 

Fomes igmanus var laevtgalus exhibits certain differences 
from the allied F igmanus var mgrtcans (resupinate form), 
Port a prunicala , and P punctata The first fungus mentioned 
falls in the rapid-growth class F igmanus var nigricans 
grows much more slowly than the laevtgalus variety, especially 
in the early periods at low temperatures The optimum tem¬ 
perature conditions for growth are approximately the same for 
the two plants 

F igmanus var laexngatus readily separates itself in culture 
from P pruntcola P prunicala belongs to the slow-growth class 
and so readily separates itself from F igmanus var laevtgalus 
Furthermore, P prumcota is classed in the small-range category, 
whereas F igmanus var laevtgalus is in the wide-range group 
The two fungi, however, exhibit similar requirements with refer¬ 
ence to temperatures for beet growth 

P pruntcola is, on the other hand, more closely allied to F 
igmanus var nigricans (resupinate form) in its growth char- 
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actenstlcs There are no significant distinctions that can be 
made between these two plants on the basis of temperature 
ranges, points of optimum growth, and rate of growth F 
ignianus var nigricans may be classed as a “border-line’* fungus 
with reference to the groups established The two plants, how¬ 
ever, are obviously distinct in their texture and form of growth 
F igniartus var nigricans exhibits more of an appressed growth 
than the former — somewhat leathery in appearance — but P 
prunicola is granular and actually “lumpy” in its type of growth 
(PI LX, Fig 1) When transfers are made of P prunicola the 
mycelium frequently peels or separates readily from the agar, 
so that it is often difficult to make clean-cut sections of inoculum 
Although this feature depends upon the age of the culture and 
upon other conditions, it is much easier to make transfers from 
similarly aged cultures of F tgntanus var nigricans, since this 
fungus does not separate so easily from the agar substratum 
P prunicola and P punctata may be separated m culture on 
the basis of texture and form of growth Both plants exhibit a 
flocculent a&rial mycelium, but the type of growth in P punctata 
is distinctly cottony and not granular or lumpy (PI LX, Fig 2) 
P prunicola exhibits a granular-lumpy type of growth 
Habitat —Acer saccharum , Alnus tenuifoha , Betula lutea , B occt- 
deniahs , B nigra, Fagun grandifolia , and Querrus stdlata (?) 
It has also been reported on Rhamnus catharhca, alpina, and 
saxaiihs (3) 

Distribution — British C olumbia, Ontario, Alabama, Idaho, Illi¬ 
nois, Kentucky, Maine, Michigan, Minnesota, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island, Vermont, 
Virginia, West Virginia, Wisconsin 
Occurrence — Common, especially where birch is found 
Decay — The decay caused by this fungus in birch has been studied 
by Mayr (6) He states that by the end of November the fruit¬ 
ing bodies break through the bark in the form of masses of 
mycelium as large as the head of a hatpin These masses start 
their growth from fine cracks in the bark or from lenticels or 
through the borings caused by Eccoptogaster (a bark beetle) 
The fungus causes a white rot, but brown lines and sones occur 
in wood decayed by it — the result of the decomposition of the 
contents of the parenchyma cells of the infected wood such as 
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the starch and betulin Betulm is found in the form of drops 
and may or may not be associated with starch The brown dis¬ 
colored wood contains a tannin which may be stained with ferric 
ohloride to greenish brown The fungus is parasitic on birch, 
according to this investigator The myoelium kills the paren¬ 
chyma cells, which make up the greater part of the later-formed 
portions of the annual ring, and as a result of the attack, the 
rings fall apart or separate from one another in cylindrical 
pieces 

Importance — Mayr states that in Germany this fungus is parasitic 
upon the birch Although practical foresters are of the opinion 
that the death of birch may be generally attributed to mseots 
of the families of the Hylesinae and Botferychtnae and that the 
fungus is secondary, he believes the poria to be the primary 
cause of the death of the trees and the insects to be secondary 
He was unable to decide definitely about the exact relationship 
between the fungus and the insects, but did observe that the 
borings provided points for the formation of the fruiting bodies 
of the poria and also that the myoelium offered palatable food 
for the mseots He reoogwses the facts that the activities of 
insects accelerate the decomposition of the wood and that, when 
occurring in great numbers, they often attack healthy trees as 
well as those already diseased, but be maintains that in general 
the fungus is the chief cause of the death of the trees These 
items are significant and offer valuable suggestions to students 
concerned about the death of birch in this country, especially 
where the bronse birch borer is associated with this pons. In 
America F tgrmrtue var lamyatu* is usually found on fallen 
timber and is not regarded as parasitio In fact, F xgnxanue var 
mgneans, and not F tentative var lamgatus, is the common 
fungus which causes decay in standing birch trees in the region 
of the Great Lakes The determination of the exact relation¬ 
ship between F tgntanue var ntgrtcane, or perhaps some of the 
other fungi on birch such as F fomentanu* (regarded generally 
in Europe as a parasite) and Pol betuhnus , and the bronie birch 
borer should supplement Mayr's work on “ Pol lamyotue " 
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Pomes nxgrolimitatus (Romcll) Egeland, 

Nyt Mag, 52 135 1014 

Polyporu* nxgrottmitalus Eomell, Arldv ftlr Hot ,11 18 1911 

PhsUxnu* nxgrohmtiatut (Komejl) Bourd & Gal* , Hymen fr r, 1-622 1927 

Pome* puteanu* Weir, Journ Agnc Res , 2 163 1914 

(See PI XLV of Vol XVII, facing p 439 ) 

Fructification perennial, corky, resupinate or cffused-refloxcd, cov¬ 
ering the aide or under Bide of fallen trees for a distance of two 
feet and sometimes more than two feet Usually up to 1-1 5 cm 
thick, sometimes thicker, when reflexed, surface of pileus at 
first soft, a ion a to, tomentose, and, when young, “bay,” and 
becoming black with age, context soft and punky “Sudan 
brown,” m resupinate plants 1 5 10 mm thick, but varying 
with the irregularities of the substratum, thin black line less 
than 1 mm thick appearing in context, tubes becoming stratified 
and separated by a narrow context which exhibits the black 
line or the tube layers stratified and not apparently separated 
by a context layer, tubes 0 5-9 mm , mostly 6 mm long each 
season, “Say&l brown”, mouths rounded or angular “avella- 
neous” to “Sayal brown” to “snuff brown,” averaging 3 6, 
mostly 4-5 to a mm , walls thick, basidia hyaline, 2-4-spored, 
6-14 X 4-5 p, spores hyaline — possibly becoming brown — but 
hyaline in all of my specimens, smooth, cylindric, 4-6 X 1 5-2 p, 
setae brown, occasional, pointed, 13-29 X 4-9 hyphae brown, 
seldom branched, mostly aseptate, hyphae of the trama occa¬ 
sionally septate, no clamp connections, 2-5 5 ju in diameter 
Allied species — Femes puteanus Weir is considered to be oonspe- 
cific with F mgrohmitaius until a plant having spores similar to 
those described for F puteanus is discovered and additional 
studies of this plant are made The spores of F puteanus have 
been found by Overholfcs (8) to be hyaline and not colored, as 
described, and measure 4-5 X 3-4 p, The spores of F myro- 
hnvUatus are cylindric, 4-6 X 1 5-2 p Shope (10) states that he 
was unable to find spores in the type collection of F puteanus 
Weir (12) described them as “colored, globose, smooth, 7 to 8 p ” 
Bourdot and Gaisin (3) state that the spores of “P mgrohmi- 
tatus” are hyaline, then brown This might very well account 
for the different determinations of spore color, but, of oouree, 
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does not explain the difference in spore types A specimen of 
F mgrohmttaius Romell from Colorado, determined by Romell, 
is in my collections 

F mgrohmitatua might be confused with Porta Wetrit The 
differences between the two species are discussed under lt Porta 
Weini” page 329 

Habitat — Lanx oeeidentahs, Ptrea Engelmanm, Ptnus conlorta, P 
ponderoaa, Peeudotsuga tamfolia, Teuga heterophyUa , T Merten- 
stana It is also reported on Thuja pheata (4) and P stlveairu i (9) 
Distribution — Alaska, Colorado, Idaho, Oregon, Washington, 
Wyoming, also found m Norway, Sweden, and on the main 
European continent 

Occurrence — C/ommon on fallen logs in the north Pacific slope, the 
coastal forests of Alaska, Inland Empire region, and in general 
the northern and central Rocky Mountain districts 
Decay — F mgroliimtatus produocs a well-defined type of decay 
which is readily distinguished from most rots Wood rotted by 
this fungus is most nearly similar to that decomposed by Fames 
Pint Thore ex Lloyd, but the white pockets are much Larger Their 
size depends somewhat upon the structure of the wood In Pinus 
ponderosa the pockets are smaller and more oval than they are in 
Lanx occidentals, in Douglas fir they are broadly oval Pxcea 
Engdmanm decayed by this fungus exhibits smaller pockets than 
those in any of the other woods (12) 

Importance —This fungus produces a common rot of snagB and 
fallen coniferous timber 

Fames pomaceus Pen? forma CrcUaegi , Baxter, 

Am Journ Bot, 12 563 1925 
Plate I XI 

(S«e also PI XLVIII of Vol XVII, facing p 439 ) 

Fructification perennial, woody, growing singly, but often confluent, 
4-7 cm long, 1 5-2 5 cm wide, and 0 5-1 5 cm thick, margin 
0 5-3 0 ram broad, thick, abrupt, “warm buff'* to “amber 
brown/ 1 tomentose, becoming glabrous and horny, turning 
“drab” to “hair brown" to “chaetura drab" after wintering, 
subiculum “cinnamon-brown", tubee indistinctly stratified, 
4-6 mm long each season, whitish stuffed, mouths rounded, 
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walls thick, 5-6 to a mm , “ochraceous-tawny” to “cinnamon- 
brown”, basidia hyaline, 9-11 X 3-7 p t spores hyaline, globose, 
6-6 M in diameter, setae brown, not abundant, and sometimes 
entirely absent, 11-17 X 4-7 p f hyphae brown, unbranched, 
aseptate, no clamp connections, 2-3 p in diameter 
Allied species —The fungus possesses the microscopic features of 
F pomaceus , but the form retains the resupmate habit of growth 
The growth of this form on Crataegus has been followed for 
several years on trees in the vicinity of Ann Arbor, but the 
typical fruiting bodies of F pomaceus have never been found on 
this species here P prunxccla is easily distinguished from the 
plant In question, oven though both are found on Prunus The 
thick, abrupt, horny “drab” to “choetura drab” margin of F 
pomaceus forma Crataegi and the narrow growth form of the 
fruiting structure of this plant readily separate the two species 
Cultures —Isolated from Crataegus 8p , Ann Arbor, Michigan, 
from Prunus amencana, Ann Arbor, Michigan The difference 
in species of trees from which the fungi were obtained did not 
affect the growth characteristics of the mycelium in culture 
Furthermore, there were no appreciable differences between 
cultures obtained from decayed wood and those secured from 
fruiting bodies The mycelium is at first whitish It soon turns 
to “maize yellow,” later becoming “cinnamon-brown ” In 
eighteen-month-old cultures kept in the diffuse light of the lab¬ 
oratory the color darkens to “snuff brown ” The mycelium is 
at first floccose in young cultures, but later the cultures become 
lacunose in appearance 

Habitat —Gregarious on various species of Crataegus and on 
Prunus ammeana 

Distribution —Illinois, Kentucky, Michigan, North Carolina 
Occurrence — Common m southern Michigan 
Decay —Cross-sections of the infected trees show a decided color 
contrast between the sound or apparently Bound wood and that 
which is noticeably rotten The normal reddish brown wood of a 
healthy trunk is rapidly changed to a much lighter oolor by the 
action of the fungus. In outline these areas are irregular, ex¬ 
tending outward from the center w a finger-1 ike manner In 
some trees apparently sound areas may remain as scattered and 
completely surrounded by the visible rot The size of the de- 



320 


Dow V Baxter 


cayed area increases, and finally both heartwood and sapwood 
are destroyed As the rot progresses radially in all directions, 
the rather email amount of the spring wood remaining unde- 
cayed stands out in the form of slight ridges This Is, in fact, a 
unique macroscopic characteristic effect produced by the fungus 
on the host If infected wood is split lengthwise, the sound por¬ 
tions show a relatively smooth surface in contrast with the 
roughened or uneven appearance of the areas rotted by the 
fungus, not only in the heartwood but in the sapwood as well 
The wood fibers and vessels are the first oelU attacked 
The absence of concentric black lines or sones in either the 
radial or cross-section is a characteristic feature of this rot 
All sections taken from the distinctly rotten wood exhibit the 
presenoe of abundant mycelium The vessels are frequently 
filled with hyphae, and no difficulty is experienced in locating 
mycelium In the wood oells 

Importance — Although the host species may be important for land¬ 
scape planting, no great importance is to be attached to the rot 

Porta ferrea Pers , Myc Eur , 89 1825 

Mucronoporu* fuhndus & & E, Proc Acad Nat Sci Phila p 1894 823 
PUt« LXII, Figure 1, Plate I XIII 

Fructification perennial, at times effused on decorticated wood or 
bark for as much as 2 meters, or frequently found in rounded 
spots, 0 2-0 cm or even larger, sometimes separating naturally 
at the margins in old specimens, plant usually up to 7 mm thick, 
margin sterile, tomentoso, up to 1 mm broad, “day color” to 
“snuff brown”, subiculum usually thin, less than 05 mm thick, 
tubes in one layer or stratified 1-3 5 mm long each season, 
mouths “tawny-olive,” subrounded to subangular, thick-walled, 
entire, ranging 4-6, mostly 5 to a mm , basidia 2-4 spored, 
11-14 X 4-0 ft f spores narrow, cylindne, 5-7 X 2-2 5 ft, setae 
brown, gradually tapering to a narrow sharp point and project¬ 
ing 11-34 /i beyond the basidia, 4-0 ft wide, no oystidia, hyphae 
brown, mostly unbranched and aseptatc, no clamp connections, 
2-3 ft in diameter 

Alhed epeem —Porta ferrea reminds one of Porta ferrugxnoea 
(Schrad) Fr The spore characters of the two plants are, however, 
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distinctive features In P ferrea the spores are cyhndnc, 5-7 X 
2-2 5 Pt whereas those of P ferruginosa are globose-ellipsoidal; 
4-5(4 X 3) 2 5-4 p 

Cultures — Isolated from Alnus tenuifoha, Skagway, Alaska, from 
Prunus eerotina, Munifling, Michigan The growth character¬ 
istics of this poria in culture are presented in Table I There is 
little difference between the growth features of P ferrea and 
P ferrugtnosa in culture Attention is called to the fact that the 
mycelium of P ferrea is more characteristically reddish brown 
(at least m areas) than the clay color of P ferruginosa Both 
fungi soon produce a ccrcbnform growth in the agar cultures 
(distinctive for this group aud unlike many of the brown porias 
in culture), this characteristic is inclined to be more clearly 
marked m cultures of P ferruginosa Pore formation takes 
place in younger cultures of P ferruginosa than in those of P 
ferrea t but in both of these fungi much later than in cultures of 
P ferrugtneo-fusca 

P ferrea belongs to the slow-growth group of porias It ex¬ 
hibit* growth within a small range of temperatures The maxi¬ 
mum development of P ferrea occurs at 20° 

Habitat — Acer rub rum, A spicalum , Alnus tenutfolia (very common 
on these genera), Betula occidentahs, Comus Nuttallit, Gledttsia 
trtacanthos , Populus tremuloides , Salix sp Known also on 
Castanea, Qucrcus (8), Corylus, lagus, and Prunus 

Distribution — British Columbia, Nova Scotia, Alaska, California, 
Idaho, Illinois, Michigan, Montana, Oregon, Washington, West 
Virginia 

Occurrence — Apparently more abundant in northern Michigan and 
in other northern sections of the United States than in other 
regions of the country In the north it occurs more frequently 
than the allied P ferruginosa P ferrea is the common poria 
found on the alder which grows on the “delta river” sites in 
Alaska 

Decay — Typical white rot 

Importance —One of the chief destroyers of small slash in moist 
woods It rapidly destroys the standing wood of the replaced 
temporary species such as willows, alders, and maples, which 
have been crowded out by the succeeding forest type 
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Porta ferrugineo-fusca Karnt 
Puna margxndla (Pock) Sacc in Syll Fung 9 194 1891 
Plat* 1 VIII, Figure 2 

Fructification annual or perennial, corky, effused for several inches 
on wood and bark of substratum, usually not more than 6 mra 
thick, inseparable, tomentose, light-colored or whitish margin 
in fresh plants, becoming ' Sudan brown," typically 1 mm wide 
in mature specimens, but often several millimeters wide, "tawny- 
olive" subiculum conspicuous, up to 1 mra thick, tubes 2-4 mm 
long, mouths "snuff brown" to "warm sepia," averaging 5^6, 
mostly 5 to a mm , walls thick, enUre, basidia 3-4 X 11 15 /x, 
spores smooth, hyaline, allantoid, 4-5 X 2 Mi setae abundant, 
not conspicuous, projecting 22-40 p, and 3-6 p wide, bluntly 
pointed, hyphae dark brown, thick-walled, mostly unbranched, 
cross walls infrequent, no clamp connections, 2-1 p in diameter 
Allied species -This species is readily distinguished from P fer- 
Ttiginosa by the smaller spores The more or less cinnamon color 
of the tubes and the marginal characteristics of the growing 
plant are also distinctive 

Cultures — Isolated from Tsuga heterophylla } Skagway, Alaska 
The chief features of this fungus in culture are presented in 
Table I and Figures 6-8 The colors of the mycelium in agar 
cultures are very similar to those produced in nature on wood 
The whitish marginal features, the color of the rest of the myce¬ 
lium, the lack of the corebnform growth so characteristic in 
cultures of Pona ferrugxnosa and the tendency to produce tubes 
in younger cultures and much more readily are additional char¬ 
acters which may be used to separate P ferrugtneo-fusca from 
P ferrugtnosa 

P ferrugtneo-fusca belongs to the slow-growth group of ponas 
Its optimum growth takes place at 20°-25° C 
Habitat — Abies grandis t A lamocarpa , A magmfica sho8tens%s } 
Pinus Banksiana, P corUorta , P echinata, P monhcola , P pon~ 
derosa, P Taeda, Pseudolsuga taxtfoha, Larix lanctna, L occt- 
dentahs, L Lyalin 

Distribution — Alabama, Alaska, California, Idaho, Indiana, Mich¬ 
igan, Minnesota, Montana, New York, Ohio, Wyoming 
Occurrence — Common, especially m the western coniferous forests 
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Decay — Yellow ring rot Shallow white pockets appear in the 
spring wood of the d< eayed layers 
Importance — The fungus occurs on fall* n logs and logging ddbns 

Porta ferruymosa (Schrad ) Fr , SyBt \I>c, 1 $78 1821 

Polyporu* Macount Peck Ik>t Ghe ,4 169 1879 

Iuwopona ferrugvwsa (Bohrad ) Murr , North Am FI 9 5 1905 

Pona Macouni (Pk ) Overh , Bull New York BtuU Mub 71 86 1917 

Plate IJCII Figure 2, Plate 1 XIV 
(See also PI XI VI tig 1 of\ol XVII, mg p 419) 

Fructification annual or perennial, corky, broadly effused on decor¬ 
ticated wood or on bark for a distance of 3 meters at times, but 
usually not more than 0 5 meters, 0 5 G mm thick margin 
0 5-1 mm broad when young, at first sterile, but becoming 
fertile when mature, eubiculum usually not more than 1 mm 
thick, ° cinnamon-brown”, tubes in one layer or stratified 1 
2 5, mostly 1-2 mm long each season, often becoming somewhat 
imbricate when growing on bark, mouths “Hnuff brown” to 
1 Sayal brown,” usually without sheen, unchanging in herbarium 
specimens, or subangular to subrounded, 3 6, mostly 4 fi to 
a mm , dissepiments thin at maturity, basidia 4-spored, 10-14 
X 4-5 p, spores globose or ellipsoidal 4 5(4 X 3) 2 5-4 p t setae 
brown, abundant, sharp-pointed, usually projecting 11-30 p, 
occasionally as much as 40 p y 4-8 p brood at their bases, hyphae 
brown, unbranched, aaeptate, no clamp connections, 2-4 p in 
diameter 

Allied species — P ferrugtnosa may be differentiated from P ferrea 
by the spore characters The spores of P ferrea arc cyhndne, 
5-7 X 2-2 5 p t whereas those of P ferrugmosa are globose- 
ellipsoidal, 4-5(4 X 3) 2 5 4 p The affinities of P ferrugmosa 
are also with Trameles uabellma These two species may also 
be separated by the spore characters The spores of T tmbeUtna 
are 6-9X2, according to Shope The setae project much 
farther beyond the basidia in T tsdbelhna (50 p) than those of 
P ferruginom (30 p or less — occasionally as much as 4ft p) 
Cultures — Isolated from log of Thuja occidental™, International 
Falls, Minnesota, and from Acer saccharum , Munismg, Michigan 
Pona ferrugmosa makes its best growth at approximately 20° C 
and attains its growth in a narrow range of temperatures There 
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is practically no growth exhibited above 35° C This plant is 
placed in the slow-growth group of porias Cultures made from 
different substrata exhibit no significant differences Tube 
formation is found in 90-day cultures The rate of tube forma¬ 
tion in P ferruginosa is much slower m cultures than that of P 
ferrugineo-fusca , and is much faster than in the closely allied 
P ferrea This feature will readily separate P ferrea from P 
ferruginosa and may be used to supplement the difference in 
spore character when the two plants are to be distinguished 
Habitat —Acer macrophyUum , A Negundo, A saccharum, Abies 
laeiocarpa (?), Alnus oregona, A tenuxfolia, Amelanchier cana¬ 
densis, Arbutus Mermesn, Betula papynfera alba, B lutea, Co¬ 
starica dentata, Fagus grandifolia, Fraxtnus nxgra, Halesta Carolina, 
Gleditsia tnacanthos, Juglans nigra, Magnolia acuminata, Ostrya 
vtrgtrmna, Physiocarpus opultfohus, Ptcea manana, Poyvlus 
angushfolia, Quercus borealis, Q Oambeltt, Robinia Pseudo-Acacia, 
Saltx sp, Sassafras vantfohum, Thuja occidenlalts, Tilta amen- 
cana 

Distribution — British Columbia, Manitoba, Ontario, Alabama, 
Alaska, Colorado, Idaho, Illinois, Iowa, Kentucky, Maine, 
Michigan, Missouri, New Hampshire, New Mexico, New York, 
North Carolina, Ohio, Oregon, Pennsylvania, Tennessee, Vir- 
ginia, Washington, West Virginia, Wisconsin 
Occurrence —On standing dead hardwood trees, especially alder, 
cherry, and willow, and on various species of hardwood logs and 
slashings It is common in moist woods on dead standing chest¬ 
nut sprouts P ferruginosa Is found frequently on logs of Thuja 
occidentals , but it is not usual on any coniferous wood except 
white cedar 
Decay — White rot 

Importance — One of the common destroyers of hardwood slash in 
moist woods 

Pona tnermis E A E, Proc Acad Nat Sci 
Phila, 1894 322 

Flats IIX, Figure 2 

Fructification perennial, firm but neither woody nor corky, effused 
sometimes for two or three feet m elongated patches, cracking 
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open in deep fissures upon drying or m old specimens, mostly 
on dead standing trunks, inseparable, margin narrow, sterile 
0 5-1 mm wide, “ochraoeous-tawny” m old plants (because of 
the receding growth), outer tube layers become black and form 
a margin up to 5 mm wide and upon drying this margin natu¬ 
rally separates itself from substratum, subiculum thin, ordinarily 
lees than 0 5 mm wide and inconspicuous, brown, tubes mostly 
oblique, not stratified, 1~4 mm long, mouths “antique brown” 
to “Dresden brown,” weathering to “raw umber,” subrounded 
to subangular, walls thin, entire, averaging 4-6 to a mm , ba- 
sidia 13 X 2-6 p } spores brown, smooth, globose, or ellipsoid, 
flattened on one side 5-6 X 3-4 5 p, setae none, hyphae brown, 
2-3 /!, mostly unbranched, cross walls present in light brown 
hyphae, no clamp connections 

Allied apecies — Pona inermis is not readily confused with any of 
the other brown porias The brown spores and the lack of 
setae in this fungus readily separate it from the other members 
of the genus 

Cultures — Isolated from Ilex vertieiUata, Whitmore Lake, Michigan 
Growth characteristics of this poria are presented in Table 1 
and Figures 6 8 This fungus belongs to the rapid-growth class 
and has a relatively high optimum of growth, attaining its 
maximum at 30° to 35° C This is the highest temperature of 
maximum growth recorded for any of the brown porias thus far 
tested Furthermore, the range of temperature for growth is 
larger than it is for the majority of ponas tested Small rounded 
depressions, which resemble pore formation, appear m the mats 
of mycelium, but these are, for the most port, caused by the 
evaporation of the drops of liquid which appear on the surface 
of the culture 

Habtlat — Ilex vertieiUata, Nemopanlhes mucronata Reported also 
on A1 nus and Comus (8) 

Distribution — Illinois, Kansas, Louisiana, Massachusetts, Michi¬ 
gan, Mississippi, Missouri, Nebraska, New York, Pennsylvania, 
Virginia 

Occurrence — Very abundant in Michigan bogs 

Decay — White rot 

Importance — The chief fungus which causes decay m standing Ilex 
verUciUata 
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Poria prunicola (Murr) Sacc <fc Trott in Sacc, 

Syll Fung, 21 331 1912 

Fomxliporta prunicola Murr , North Am FI 9 9 1907 

PJnte LX I 

(See also PI XII, Fig 3, PI Mil *ig 3, PI XHX, 

PI 1 , Fig 1 of Vol XVfl, facing p 439 ) 

Fructification perennial, appearing first in circular areas which 
finally merge, plant becoming widely effused, sometimes for 
3 meters, mostly adnate, but often loosening slightly at the 
margins from the substratum, up to 15 mm thick margin 
narrow, 0 5 mm , tomentose, and " tawny ” at first, disappearing 
in old plants or occurring at edge of new layers in plants where 
receding growth has taken place, the old margin and tubes near 
margin in such plants becoming "gray” or "light gull gray" to 
blackish, subtculum thin, usually less than 0 5 mm and mostly 
disappearing with age, tubes 1 -2 mm long each season, whitened 
within in the old layers, indistinctly stratified, mouths "avel- 
laneous" to "Verona brown ’ to "Saccardo’s umber," becoming 
gray in old weathered plants, subrounded, thick-walled, entire, 
averaging 4-6 to a mm , basidia 8-10 X 4-6 p, spores hyaline, 
smooth, ellipsoid or globose 4 5 X L4 p, setae rare, usually 
short, 8-13X4-5 5 pi, hyphae brown, simple, aseptate, no 
clamp connections, 2 p in diameter 

Allied species — This plant is closely allied to and most readily 
oonfused with Fame* \gmanus var laemgatus The small spores 
cannot be used to distinguish the two species, since in the typical 
" Pol laevtgaius n as interpreted by Rom ell (9) the spores are 
also small "3-5 p diam or 4-5 X 34 It has been pointed 
out m the present paper that the spores of P prunicola arc 
4-5 X 3-4 ju The small narrow hymcnial setae suggest them¬ 
selves as possible characters to follow in separating the two 
species, but measurements made from numerous collections of 
F ignianus var laemgatus demonstrate that the setae of this 
species are often just as narrow The form of growth on 
cherry and the usually large parts of the fruiting body becoming 
gray in old weathered specimens, in combination with the small 
spores and narrow setae, may often be used to indicate the 
species, but each character breaks down and is an unreliable 
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guide when studied by itself The two species are distinct, how¬ 
ever, and are readily separated in culture The differences are 
described in the next paragraph 

Cultures — Isolated from dead standing Prunus seroitna , Grand 
Island, Michigan Porta pruntcola belongs to the slow-growth 
class The colors of the two plants when grown in the light are 
different, P pruntcola being "tawny-olive” and F ntgncans 
var laevigatas "antique brown” to "buckthorn brown” As 
the cultures age, the color differences are even more marked 
In twelve-week-old cultures F tgnianus var laevigatas appears 
to assume the color characteristics of the marginal growth found 
in plants in nature An appressed mat formed over th< surface 
of the agar gives a thick texture P pruntcola retains its brown 
color and its flocculent characteristics in cultures of the same 
age 

P pruntcola attains its best growth at approximately 25° C 
It exhibits one of the slowest growth rates of all of the ponas — 
based upon growth at optimum temperature for a two-wcek 
period furthermore, the temperature range is rather narrow, 
beiug about 10° to 30° C The growth in the dark is more rapid 
than in the light See Table I and Figures 6 8 
Habitat —- Alnus sp , Prunus ptnnsylvanica, P serotina 
Distribution — Manitoba, Michigan, New Hampshire, New York 
Occurrence — Common in northern Michigan, particularly in moist 
maple-birch forests where cherry is found Here one can readily 
collect large masses of material, some of which extend two or 
three feet or more along dead standing snags in the forest They 
are particularly common on wood that is from about three to 
eight inches in diameter Not common in southern Michigan 
Decay — White rot The decayed areas of the exposed parts of the 
wood are frequently overgrown by the brown mycelium to such 
an extent that the entire material may appear brown rather than 
white 

Importance — One of the chief causes of slash rot in this genua in 
northern Michigan It is found on both dead standing trees 
and fallen material 



328 


Dow V Baxter 


Pona tsugtna (Murr) Sacc & Trott m Sacc , Syll 
Fung, 21 332 1912 

(See PI I, Fig*. 1-2, P3 V, PI VI, Fig 1 of VoJ VI, facing p 76 ) 

Fructification perennial, broadly effused, sometimes for a distance 
of two feet, adnate when in fresh growing condition, in old dried 
plants sometimes separating from the substratum, commonly 
up to 65 mm thick and observed in specimen from Summit, 
Oregon, 66 mm thick, margin “chamois” at first, as much as 
1 mm wide, adnate, irregular, sterile, tomentoae and finally dis¬ 
appearing, or becoming a part of a broad, thick sterile margin 
sometimes up to 65 mm wide, at first “clay color,” but becoming 
“fuscous* 1 and finally “chaetura black”, subiculum not more 
than 1 mm thiok and largely disappearing between the tube 
layers in old specimens, tubes usually distinctly stratified, fre¬ 
quently as much as 15 layers, 2-8, mostly 4 mm long each sea¬ 
son, somewhat whitish stuffed in the old layers, mouths 4-7, 
mostly 5-6 to a ram , “ochraceous-tawny,” to “tawny-olive/' and 
“wood brown,” subangular to subroundod, thick walls, entire, 
basidia 11-16 X 6 6-9 p, spores smooth, hyaline, globose, or 
subglobose, 5 8 p in diameter, setae none, hyphae brown, simple, 
aseptate, no clamp, no clamp connections, 2-4 p in diameter 

Allied species — The characters of diagnostic value are the same in 
P tsugtna and F robustus The spore measurements are similar, 
the color and context seem to be the same There are no setae 
in either plant P tsugtna is considered to be a resupinate form 
of this species 

Cultures — The myoelium is “light buff” in young cultures and 
varies from this color to “yellow ocher” and “buckthorn brown” 
in one-year-old cultures The mycelium formed brownish 
strands on hemlock block cultures or grew out from the sides 
and ends of the blocks as white or buff-colored mycelium The 
hyphae on a malt extract medium are not so uniform in width 
as those found in decayed wood In culture they vary from 
I p to the larger and more or less bulbous portions, which measure 
6 6 p in width The byphal ends and parts of the individual cells 
are frequently swollen, the swollen parts become occasionally 
chlamydosporio in appearance These much-branched hyphae 
may be hyaline or brown The fungus discolored the malt agar 
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by changing it to a dark brown This color is the same as that 
of the dark lines which may be observed frequently in the form 
of circles or rings in the decayed wood 
Habitat — Tsuga canadensis t T heteraphylla It has been reported 
on Pioea and Pinus (8) 

Distribution — Alaska, California, Colorado, Idaho, Michigan, New 
Hampshire, New Jersey, New York, Ohio, Oregon, Pennsylvania, 
Wisconsin 

Occurrence — Common in regions where hemlock is found 
Decay — Tangential seotions of the wood rotted by this pona are 
characterised by a white mottled appearance in the early stages 
of decay This mottled effect is produced by the occurrence of 
white areas at first scattered throughout the summer wood As 
the rot progresses, the areas increase in size, and the remaining 
cells, decayed to a less degree, rnay then appear as small irregu¬ 
larly scattered brown spots In radial section, white lines or 
zones may be observed in the summer wood region as a result of 
a oontmued coalescing of the white areas The white areas 
almost or completely separate the annual ring There is then a 
tendency for the hemlock wood to break into fiat pieces upon 
drying or under pressure, the slabs correspond to the annual 
rings 

Fine and much-branched hyphae, which measure less than 1 p 
In width, occur in these broken-down regions 
Importance — A common destroyer of hemlock Blush The fungus 
is found most frequently on the lower surfaoe of limbs (2 or 4 
inches in diameter) which cling to the fallen hemlock trunk 

Pona Wetm Murr, Mycologia, 0 94 1914 
Fomhpona TTetm Murr MyooiogU, 9 03 1014. 

Plats LXV, Figure* 1-2 

Fructification perennial, corky, light in weight, effused in long flat 
layers on the under side of the fallen trunk or attached to the 
root crotches of living western red cedar trees, up to 12 mm 
thick, but usually about 7 mm , separating readily from the 
substratum, margin sterile, tomentoee, 1-2, mostly 1 mm wide 
in young plants and often disappearing with age, subiculum 
“cinnamon-brown,” punky, usually 1 mm wide, tubes stratified, 
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2 5 mm long each Henson, not whitish stuffed, the tube layers 
easily separated from each othor, mouths "wood brown” to 
“Unzo brown,” angular, thin-walled at maturity, entire, aver¬ 
aging 4 6, mostly 5 to a mm , boaulia hyaline, 4-7 X 10-13 /i, 
spores smooth, h> aline, globose or subgloboso (4-6 p in diameter, 
Overh ) setae thick-walled, brown, mostly incrusted, and taper¬ 
ing to a point, 22-50 X 4- 8 p, and embedded seta! hyphae numer¬ 
ous— usually tapering as setae in the hymemal layer, hyphae 
occasionally branched, cross walls present, no clamp connections 

Allied species —This fungus is clearly distinct from other species 
The light, corky-spongy nature of the fruiting body, the large 
incrusted setae, the abundance of setal hyphae, and the readiness 
with which the tube layers can be separated are the important 
items of distinction Fomes nigrohmUatus, which is also found 
in this western region, causes a large white pocket rot in hemlock, 
larch, spruce, and other species This rot is distinct from the nng 
rot similar to that resulting from the decay of western red cedar 
caused by P W emi The black lines which appear m the older 
parts of th( context of the fruiting bodies of F mgrohmitatuH and 
the lack of setae, which are incrusted (setae are prosen t, however, 
in this plant), arc also distinctive characters to bt used in sep¬ 
arating the two fungi 

Habitat — Thuja pheata Although the fungus has been reported 
on Thuja occidentalis (4), it is undoubtedly so rare on this species 
that it is unlikely to appear in any collections In spite of the 
fact that a special study has been made of the fungi which decay 
eastern white cedar In Michigan, I have never found P Weini 
on this wood There are no records of it on white cedar in 
the University of Michigan herbarium Porta ferruginosa, on 
the other hand, is common on this species 

Distribution — British Columbia, Alaska, Idaho, Oregon 

Occurrence — C ommon in Idaho 

Decay — The early stages of decay in the heartwood are first indi¬ 
cated by yellowish brown discolorations, which deepen as the 
decay advances The spring wood of each annual nng decays 
first, resulting in a laminated appearance The nags readily 
separate from one another, forming a typical nng rot Brown 
wefts of mycelium are often to be found between the ring layers 
The rot appears at the ends of logs in crescent to circular form 
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According to Hubert (4), the rot is run ly found extending up 
the full length of the trunk, but frequently mwhes from five 
to ten feet up into the butt log The roots art usually decayed, 
as the rot develops, the butt section of tin tree becomes hollow 
Importance - this fungus causes a common nng-sede rot in the 
basal sections of the western red cedar and probably induces 
the greater part of the butt rot found in this species It entails 
considerable loss of sound material und is n sponsihh for a certain 
amount of windfall and wind breakage in this H(>tuts of tree 
Decay continues to develop in the heart wood and sapwood 
after the tree has fallen The rot may occur on one side of the 
tree, but the other side may be sound lhc fungus probably 
gains entrance through fire scars 

Trarnetes carbonana (B & C) 0\eih 

HcxaQonxa carbonana RAC, Grevillea I 68 1872 
Fwtcopona earbtmarta (B G ) Murr North Am FI 9 4 1907 
Tramete« Sequow Copeland, Ann Myc 2 507 1904 

(See PI XXVIofVol IX, facing p 46) 

Fructification annual, coriaceous, effused, usually in patches for 
about 10 cm , somt times as much us 22 cm , and exhibiting an 
interrupted growth form, mostly on charred wood, 15 3 mm 
thick, separable, margin fertile, subiculum inconspicuous, less 
thftn 0 5 mm , and largely disappearing in age, “snuff brown”, 
tubes in one layer, 2 3, mostly 2 mm long, whitish pruinose 
within, mouths “wood brown” to “bister,” unchanging m her¬ 
barium specimens, hexagonal, averaging 1 2 to a mm , walls thin, 
entiro, somewhat tomentose, basidia hyaline, 5-7 p in diameter, 
four-spored, spores smooth, hyaline 6-9 X 2 5-3 p setae none, 
unbranched, aseptate, no clamp connections, 2-i p in diameter 
Allted species —This plant is easily distinguished from any other 
member of this genus or of the genus Form The name “carbo- 
naria,” however, should not be confused with “carbonacen,” 
which is the name given to a very different fungus, “ Potyporus 
carbonaceus ” B 3c C , or “MelanoporelXa carbonacea u (B <fc C ) 
Murr 

Habitat — Chamaecypans Lawsomana, Lanx otetdeniahs, L Uiri- 
cma, Pxnus monttcola, P p<mderosa } P Taeda , Sequoia nemper- 
vtrens, Thuja occtderUahs, T plicata 
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Distribution — British Columbia, Alabama, Arizona, California, 
Florida, Idaho, Michigan, Montana, New Mexico, New York, 
Oregon, South Carolina, South Dakota, Washington 
Occurrence -“Occasional, always on charred wood 
Decay — Associated with a brown cubical rot on charred logs 
Importance — Decay of slash, chiefly found on the logs rather than 
on the small branches 

University or Michigan 
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DEERYARDS OF THE UPPER PENINSULA 
OF MICHIGAN 


MAX C WAKEMAN 

A N INTENSIVE study of Michigan deeryards has been going 
l on for only five years In the late fail of 1927 all the Upper 
Peninsula conservation officers and local sportsmen’s organizations 
were asked to report to the Department of Conservation all the best 
deeryards known to them During the winter of 1927-28 ten of the 
most important so reported were sketch-mapped by Department 
field men under the supervision of Bartlett and Stephenson, of the 
Game Division, and three yarding areas were mapped in detail by 
them In mapping deer population the approximate number of deer 
in each degree of concentration, as determined by their method, 
follows scattering, approximately 5 deer per 40 acres, light, approx¬ 
imately 10 deer per 40 acres, medium, approximately 30 deer per 
40 acres, and heavy, none observed 1 

The winter of 1928-29 was very severe, and deer were yarded in 
practically all parts of the Upper Peninsula During this winter 
three of the more important known deeryards were visited, and what 
is probably one of the best in the Upper Peninsula, the Cusmo, was 
mapped m detail 

The winter of 1930-31 was somewhat less severe than the preced¬ 
ing one The principal deeryards were again looked over and an 
additional yard, the Chandler Brook in Marquette County, was 
mapped in detail 

The winter of 1931-32 was mild, the snow did not exceed three 
feet in depth In a large part of the Upper Peninsula Many yarding 
areas were visited that year, but, because of the relatively light depth 
of snow, deer In the majority of these yards were not concentrated 
to any extent 

Since the winter of 1932-33 was extremely mild, it was the latter 

1 Bartlett, Ho H , and Stephenson, Joeeph II , °A Preliminary Survey of 
Deeryards in the Upper Peninsula of Michigan, * Pap Mtch Acad Set, ArU and 
UU*rt Y 10 (1928) 411-416 1929 
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part of February before any great depth of snow was apparent in 
the Upper Peninsula deeryards Ihe Game Division did not have 
trained men in the Upper Peninsula to investigate deer-yarding 
conditions until the latter part of March 

A brief account of some of the more important deeryards in the 
Upper Peninsula follows 


IIULBKHT DEERYARD 

The Hulbert deeryard, located in Chippewa County immediately 
north of the town of Hulbert, contains approximately 29,000 acres 
of the swamp along the east branch of the Tahquamenon River 
The principal cover types within the yard are cedar, spruce, tamarack, 
and alder 

During the latter part of February and the first part of March, 
1928, Stephenson and Bartlett made a detailed investigation of a 
part of this deeryard Cover and concentration maps were made of 
10,240 acres in Township 46 North, Range 6 West 

That part of the swamp which lies west and north of the town of 
Hulbert has relatively good cover and feed in comparison with the 
rest It was thought that this section would contain the most deer, 
and it was picked as the area to be mapped It was found later, 
however, that the majority of deer were using the poorer part of 
the swamp as the principal yarding ground and that a large number 
of them were concentrated around a small logging operation, approx¬ 
imately four miles north and east of Hulbert When the cutting 
stopped the deer were stranded without food, since the exceedingly 
deep snow of that winter prevented their moving to better locations, 
In the spring between fifty and sixty deer were found dead in the 
vicinity of those cuttings, presumably from starvation or exposure, 
or both 

There was no logging in this deeryard during the winter of 1928- 
29, and deer remained in small scattered groups throughout the 
swamp The snow was quite deep, but the deer were not concentrated 
and apparently they survived the winter in good shape 

During the winter of 1929-30 approximately four hundred deer 
were concentrated around the same logging operations where they 
were found in March, 1928 The cutting was completed during the 
latter part of February Within a week these deer had eaten prac¬ 
tically all the available browse Since there was danger of starva- 
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tion, the Department of Conservation fed them from February 23 
to April 12 , when the spring break-up came 

practically the same conditions prevailed during the winter of 
1930-31 as during the previous winter Cutting operations were 
carried on in the same place until the latter part of January Deer 
were gradually drawn in to the fresh cuttings Ihc snow was not 
of sufficient depth to cause them to remain, but thc> did, and 
since it was entirely possible that heavy snow would com* later and 
the deer would then be unable to scatter out, the Department of 
Conservation fed them from February 7 until April 10 It is possible 
that because deer were fed here during th< previous winter they 
might have come back with tho expectancy of bung fed again 

I his is only an assumption, however 

These deer were trapped and tagged as they were being fed, in 
order to give us some data, if possible, on the extent of tlu ir move¬ 
ments away from the yard, also, if deer were to be fed hen in the 
near future, to give information concerning tho number of door which 
would come back to a place where they had previously been fed 
The winters of 1931-32 and 1932-33 were very mild, and very 
few deer yarded in the Huibert swamp There are, however, a large 
number of deer which use this yard as their winter range In severe 
winters starvation and death from exposure are likely to result be¬ 
cause of the lack of sufficient browse and cover 

MCMILLAN DKKttYAKD 

The McMillan deeryard is located in Township 46 North, Ranges 

II and 12 West, just north of the town of McMillan, in Luce County 
It is very similar in character to the Huibert deeryard, since it is an 
extension of the same swamp The principal cover types are spruce, 
cedar, tamarack, and alder, the spruce-cedar type predominates 

Logging operations have been going on in this yard for approxi¬ 
mately twenty years, and it is reported that, at the present rate of 
cutting, the major part of the swamp will be logged out within the 
next few years The amount of cover and browse is now materially 
reduced, if these logging operations do continue, the cover and 
browse will be practically gone when the loggmg is completed 

This yard cares for a very large number of deer whose summer 
range is the hardwood and plains country to the north' 

Concentration maps have never been made of the McMillan yard, 
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but the Michigan Land Economic Survey farm-forest maps are avail¬ 
able Reconnaissance trips taken through the yard during various 
yarding seasons have shown that there was a serious scarci^ of 
cedar browse There is hardwood browse along the swamp borders, 
but during periods of deep snow thiB is inaccessible The cut-over 
parts contain little or no browse, the uncut areas of cedar and 
spruce are self-pruned and overbrowsed to such an extent that very 
little food is left within roach of the deer The swamp also has 
large sections of pure spruce, tamarack, and alder, which contain 
little, if any, browse 

Slashings from logging operations have supplied the deer with 
food during the past, but when these are gone, with the food and 
cover seriously depleted, some measures will eventually need to be 
taken to care for the deer during the more severe winters 

CUSINO DEERYABD 

The Cusino deeryard is located m Algor and Schoolcraft oounties, 
approximately fourteen miles east of Mununng The yarding area 
lies in Township 47 North, Ranges 16 and 17 West, and Township 
46 North, Ranges 16 and 17 West 

A detailed survey of this yard was made by Bartlett and Wake- 
man in February, 1929 The following maps were made oover, 
showing the type, stocking, and average diameter of the various 
oover types, concentration, giving the approximate concentration 
of deer in the various parts of the yard, and feed, showing the com¬ 
parative amounts of available cedar browse 

Over 37,000 acres were mapped In this yard and the country 
immediately surrounding it Thirty per cent of the area is virgin 
hardwood, 16 per cent cut-over hardwood, 31 per cent conifer swamp, 
and the remaining 24 per cent is divided into small areas of hard¬ 
wood swamp, alder, sedge marsh, poplar, and upland grass 

From the concentration maps it was found that approximately 
3,773 individuals were present in the 12,800 acres which deer were 
using This indicates about 189 deer per square mile 

The best of this yarding area and the surrounding country has 
recently been purchased by the Department of Conservation for 
the purpose of saving it from cutting A state game refuge, includ¬ 
ing the principal yarding area, has been established The surround¬ 
ing country is available as public hunting ground 
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CHANDLER BROOK DEERYARD 

The Chandler Brook deeryard is located within Township 44 
North, Range 26 West, Marquette County, just south and west of 
the town of Gwinn 

A detailed survey of this yard was made by Wakeman and 
Cahalane In January and February, 1930 A cover map, concentra¬ 
tion map, and feed map were made 

This area does not lie in the "deep snow belt" of the Upper 
Peninsula Snow here during an average winter is seldom more than 
three feet in depth Deer concentrate in the vicinity of the yarding 
swamps, using them principally for oover Most of the browsing is 
done in the hardwood second growth surrounding these areas, except 
in very severe weather, when deer are unable to get to it 

Over 22,000 acres were mapped in this yard and the country 
immediately surrounding it Fifty-four per cent of the area is conifer 
swamp, 17 per cent hardwood second growth, 22 per cent poplar, 
Mid the remaining 7 per cent is divided into small areas of pine, fire 
cherry, and upland grass 

The concentration map shows that 57 per cent of the total area 
had no deer, 27 per cent, a scattering concentration, 15 per cent, 
a light concentration, and 1 per cent, a medium concentration This 
gives a total of approximately 1,820 deer or about 50 per square mile 

The feed map shows that 25 per cent of the entire area contains 
little or no winter feed Forty-eight per cent contained available 
winter feed, of which 27 per cent was cedar browse and 21 per cent 
hardwood browse 

The swamp is m very little danger of cutting, since practically 
all of the yarding area is now state-owned Since this deeryard was 
mapped it has been oombined with the two townships to the west 
to form the as yet undeveloped “Escanaba River Tract ” 

BEAVER LAKE DEERYARD 

The Beaver Lake deeryard, lying in what is known as the Beaver 
Lake Basin, Township 48 North, Range 16 West, Alger County, 
was surveyed in March, 1928, by Bartlett and Stephenson 

An area of 8,182 acres was mapped in detail, of which 3,500 
acres were found to be mixed oedar-spruoe swamp, 3,000 of virgin 
hardwood, 875 of white birch, and approximately 1,000 of lakes and 
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stream* It was estimated that there were not over one hundred 
deer using the yarding area 

The swamp in this area is very well suited for deer-yarding, 
affording excellent cover and good browse 

CISCO LAKE DEERYAKD 

A detailed investigation of part of the Cisco Lake deeryard was 
made by Bartlett and Stephenson in January and February, 1928 
The area mapped comprises the eastern two thirds of Township 45 
North, Range 41 West, Gogebic County 

This is typical of the kind of yarding area found in the western 
part of the Upper Peninsula It differs from the yards In the eastern 
part in that instead of deer being concentrated in the conifer swamps 
they are scattered throughout the areas of mixed hardwood and 
hemlock as well as the swamps 

Detailed maps were made of 15,360 acres, showing the character 
of the cover and the approximate deer concentration The upland 
timber is a combination of maple, hemlock, and yellow birch, with 
an underetoiy, in many places, of cedar, spruce, and balsam This 
type comprises 48 per cent of the total area 

The swamp timber is principally cedar, spruce, balsam, and 
tamarack This type covers 36 per cent of the area Comparatively 
fresh slashings comprise the remaining 16 per cent 

The general condition of the browse throughout the entire yard 
was found to be very good It was estimated that there were approx¬ 
imately 3,139 deer, an average of 131 per square mile This yard Is 
apparently in no immediate danger from cutting or over-browsing 

OTHER DEERYARDfl 

During the winter of 1927-28 the following deeryards, which 
cover approximately 117,000 acres, were mapped by the Depart¬ 
ment field men Little Girls Point, Gogebic County, Middle Branch, 
Ontonagon County, Falls River, Baraga County, Whitbeck, Mar¬ 
quette County, 8turgeon River, Dickinson County, Sturgeon 
River, Delta County, McMillan, Luce County, Trout Lake, Chip¬ 
pewa County, Carp River, Mackinac County, and Paint River, 
Iron County 

In addition, five deery&rds, covering approximately 34,500 acres, 
have been visited and reported on during the past four years, but 



Deer-yards of Michigan 


339 


no detailed survey was made They are the High ltollways, School¬ 
craft County, Haywire, Schoolcraft County, Sturgeon River, 
Baraga County, Skanee area, Baraga County, and Sand River, 
Alger County 

To date eighty-throe other yarding areas, covering approximately 
436,200 acres, have been reported to the Game Division They 
have never been investigated Some of them undoubtedly are im¬ 
portant and should be looked at in the future 

SUMMARY 

Since 1927, when an intensive study of Upper Peninsula deer- 
yards was started, five of the moat important yarding areas huve 
been investigated in detail A complete report, with cover and con¬ 
centration maps, was made of each deeryard In addition, maps 
showing the relative amount and kind of browse wero made of the 
Cusino and Chandler Brook yards 

Ten deeryards, involving approximately 117,000 acres, have 
been given a preliminary investigation by Department field men 
Bnef reports were prepared for each yard, accompanied by Hketch 
maps of cover and concentration 

Reconnaissance surveys and reports have been made for five 
additional yards, involving an approximate total of 34,500 acres 

Because of the relatively mild weather prevailing during the 
winters of 19H-32 and 1932 33 no deeryard studies were made 
Many of the yarding areas which have been gi\en only a preliminary 
survey need a much more detailed investigation 

Some of the problems which come up in connection with deer¬ 
yards and which need further study are 

1 Accurate census methods 

2 Information on the home range of deer by live-trapping and 
tagging operations 

3 The planting of various species of trees for browse 

4 The management of deer in badly cut-over and browsed-out 
yards 

These problems can be worked out only by intensive study over 
a period of years 

Department op Conservation Game Division 

Lansing, Michigan 




THE GROWTH OF OSTRYA MRG1N1ANA * 

LEIGH J YOUNG 

I N ANY list of species that are regarded as offering profitable 
possibilities from the standpoint of forest management, lron- 
wood, or hornbeam, Odrya vtrgxntana (Mill) Koch, is usually omitted 
Not only is it rated inferior, but it is definitely considered a “weed” 
species, one to be eliminated as nearly as possible from any woods 
in which it happens to be present 

This opinion of its undesirability seems to be based entirely on 
general observations rather than on any definite studies of its char¬ 
acteristics 

In judging the possibilities of any spocies the following charac¬ 
teristics should be determined technical qualities of the wood, sus¬ 
ceptibility to various forms of damage, size and form, rate of growth, 
site requirements, effects upon the site, and reproductive ability 
In most of the technical qualities of wood iron wood stands high 
Snow (3) describee it as very strong, hard, heavy, tough, and durable 
Sargent (2) agrees with him on these points and adds that it is very 
close grained, compact, susceptible of a beautiful polish, and very 
durable when in contact with the soil In a list of 429 American 
woods he ranks it as the seventy-first in fuel value and the seventy- 
third in specific gravity Record (1) gives it a specific gravity of 
0 83, which is as high as that of the better species of hickory 

Because of these qualities the wood has a considerable local use 
for a variety of articles, for example, posts, lovers, tool handles, 
mill cogs, wedges, the axles, tongues, and felloes of wagons, and 
fuel Investigations of the War Department have disclosed that 
the wood yields a superior quality of charcoal for use in gas masks 
In the matter of resistance to damage from insects and diseases 
the species likewise ranks high There are no serious insect ene¬ 
mies, and only the older trees are subject to heart rot On the 
other hand, its thin bark gives it a low fire resistance 

* Contribution No 37 from the School of Forestry and Conservation of the 
Univtndty of Michigan 
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Its chief silvicultural virtues are a high degree of tolerance and 
of reproductive ability Owing to these characteristics it is able to 
invade grassy areas in advance of other species and to improve seed¬ 
bed conditions to the point of making possible the establishment of 
reproduction of other species under its protection Hence it may 
have a value in the future as a nurse tree and as an oasil> estab¬ 
lished understory for soil protection in stands of mtolerants An¬ 
other valuable characteristic is its ability to prune itself rapidly 
and thoroughly in closed stands It is a vigorous sprouter m early 
life, but little is known of the length of time during which this 
ability is retained or what may be expected from the sprouts with 
regard to development 

Since the species tends to be most abundant on the better classes 
of sites and practically absent on the dry sites of the oak-hickory 
type, one would conclude that its site requirements are at least 
fairly high Actually there is not much opportunity for accurate 
checking of this conclusion, because of the prevalence of gracing in 
the woods of southern Michigan, which causes the failure of repro¬ 
duction of most of the native species 

All the authors who describe the species state that it is a small 
tree The fact that it Is always subordinate and that no Individuals 
ever become dominant, even occasionally, seems to substantiate this 
statement, which applies to diameter as well as to height 

Ironwood is also said to be of slow growth, but this assertion is 
always made in the form of a flat statement, without any supporting 
evidence to prove just how slow the growth is or what the causes are 
Is it due to overhead shading, constriction of crowns due to over¬ 
stocking, poor site, or some inherent characteristic of the species? 

An opportunity to check some of the aspects of its growth was 
presented in connection with improvement cuttings made in the 
Eber White woods near Ann Arbor, Michigan In this case any 
slowness of growth that appeared could not be charged to poor site 
conditions, since ironwood occurs here in a type containing such 
species as basswood, yellow poplar, black walnut, and butternut 
The virtual absence of black oak from this type is probably signifi¬ 
cant as an indication of a soil moisture condition that is better than 
average 

In the portion of the woods treated ironwood formed a practically 
complete understory, most of which had resulted from the seeding 
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activities of a few large individuate scattered through the stand All 
the ironwoods occupied a subordinate position in the crown cover 
and bo were subject to a considerable amount of overhead shade 
The larger trees were bushy, with full crowns, indicating that they 
had not suffered from side shading Most of the smuller trees were 
crowded and in need of thinning, as shown by short and narrow 
crowns Consequently, all the trees studied had had their growth 
unfavorably affected by either overhead shade or crowding or both 
This means that the slow growth indicated by the figurts in Tables I 
and II is not due entirely to the inherent characteristics of the species 
Measurements and age determinations were secured on a total 
of 1,813 trees These data were assembled by the usual statistical 
methods, and balanced curves were then drawn The figures in 
the following tables were taken from these curves 


Age in 

TABLF I 

Height Growth 
Height 

Mean periodic 

years 

In feet 

in feet 

10 

11 00 

1 10 

20 

19 50 

085 

30 

24 60 

050 

40 

28 50 

040 

50 

32 50 

040 

60 

36 25 

0 37 

70 

39 25 

030 

80 

40 60 

0 13 

90 

41 20 

006 

100 

41 75 

0 05 

Age in 

TABLE II 

Diameter Growth 
I)RH 

Mean periodic 

years 

in Inches 

in inches 

10 

065 

000 

20 

1 50 

008 

30 

1 00 

004 

40 

245 

005 

50 

3*15 

007 

00 

4*20 

0 10 

70 

525 

010 

80 

6 10 

008 

90 

6 70 

006 

100 

720 

005 
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TABLE III 


Height* Diameter Relation 


Height 

D B H 

in feet 

in inches 

10 

060 

15 

120 

20 

1 55 

25 

200 

30 

285 

35 

4.00 

40 

555 


In a part of the stand In which these earlier measurements were 
made the ironwood, instead of being eliminated as a weed species, 
has been given the same treatment as the other species Many 
trees have been released from overhead shade, and others have been 
relieved from crowding by thinning The results of this treatment 
will show more definitely to what extent the slow growth of Ironwood 
is due to its inherent characteristics rather than to overhead shading 
and constriction of crowns by crowding 

University or Michigan 
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POPULATION REGIONS OF THE SOUTHERN 
PENINSULA OF MICHIGAN A PRE¬ 
LIMINARY STUDY 

STANLEY D DODGE 

T HE dutnbutton of categories of growth and decline of popula¬ 
tion in the Southern Peninsula of Michigan presents carto¬ 
graphical evidence of what seem to be important considerations in 
the determination of population regions A similar study of portions 
of New England reveals the same conditions 1 Apparently the areas 
of greatest population density are those of continued population 
growth Where population is sparse, the area generally shows evi¬ 
dence of having been more densely inhabited at some time in the 
course of its history For the Southern Peninsula of Michigan the 
peak of population in the townships of the northern oounties appears 
to have coincided with the heyday of timber cutting 

The areas of greatest decline (shown in black on Map 3) have 
embedded in them townships* or small groups of townships in 
which population either has continued to grow or has fallen off less 
than in the surrounding territory These townships, and especially 
their central villages, are foci of population attachment in their re¬ 
spective areas They are market centers to which adjacent areas 
of greater decline are tributary 

In the southern counties the areas of greatest decline represent 
townships from which population has receded toward neighboring 
areas of maintained or growing numbers of people They are islands, 
the populating of which has proved unsuccessful in competition with 
areas of greater fertility or superior market connections 

1 Dodge, 9 D,“A Study of Population in Vermont end New Hampshire/ 
Pap Mtck Acad Sc\, Arit and Letters, 18(1932) 131-136 1933 This paper 
outlines the method employed in determining population categories and presents 
some of the underlying philosophy on which such determinations may be made 
• The categories of growth and decline are determined township by township 
from census report* The map is generalised In the Northern Peninsula the 
township areas are so large u to make any generalisation meaningless, bonce 
dismission of that large and important area is omitted 
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Map 3 Distribution of categoric of population growth and decline in MfaM gftti 
2, marked decline, 2 , partial decline, 3, relatively liable, 4, still growing 
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Thus from the map of population growth and decline it is possi¬ 
ble to lay out tentative population areas, subject to further the¬ 
oretical testing and practical demonstration in the field 8 Each of 
these regions has for its center a township which has continued to 
grow, or, as in the northern counties, one which has declined less 
than its surrounding territory Each is circumscribed by areas of 
relatively greater decline which form boundaries between individual 
regions of more or less continuing prosperity 

In the southeastern part of the state the whole of Wayne County 
and parts of Washtenaw, Oakland, and McCotnb counties have con¬ 
tinued to grow, the townships in which increasing population is 
noticed are tributary to, and to a certain extent dependent on, the 
metropolitan Detroit center The larger part of Genesee County, 
with a neck stretching northwestward through Saginaw County to 
the city of Saginaw, an area closely linked with Detroit, industrially 
and by thoroughfares, has also maintained its population in a grow¬ 
ing state 

West of Detroit, centers have continued to grow in Jackson, 
Calhoun, Kalamazoo, and Van Buren counts, at Jackson, Battle 
Creek, Kalamazoo, and Paw Paw, respectively These centers 
follow the mam line and branches of the Michigan C entral Railroad, 
the principal through route from east to west in the southern part 
of the state 4 A string of minor oenters of growth lies in the south¬ 
ernmost tier of counties, at prominent market points, such os Hills¬ 
dale, where two minor branches of the main through railroads cross 6 
Most of these centers, especially along the main line of the Michigan 
Central Railroad, are connected with one another by areas in which 
population has been maintained at or near a peak, although here 
and there areas of partial or marked decline intervene, especially in 
the tiers of counties just north and south of that through which the 
railroad runs 

In the central part of the state, west of Saginaw, the areas of 

1 For example, by the method* outlined m 8 D Dodge, Bureau and the 
Princeton Community," Ann Unn Aw Geog t 22 159-209 1932 The ap¬ 
plicability of this method seems probable in portions of the Vermont-New Hamp¬ 
shire area, see footnote l 

4 The Paw Paw area is centered on the branch line from Lawton to Benton 
Harbor 

1 The second through east-west railroad is the New ^ ork Central which runs 
through the northern parts of Ohio and Indiana from Toledo to Elkhart Branches 
run north at intervals into the state of Michigan 
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partial decline become more continuous and the areas of growth 
fewer and smaller, except around Grand Rapids, which is connected 
by areas of increasing population with Kalamasoo to the south 
In the northern part of the state large areas have suffered con¬ 
tinuous decline since the peak of population growth in the latter 
decades of the nineteenth century The northeastern part of the 
state, with Alpena County apparently at the focus, seems to have 
suffered less than the rest But even here areas of marked and par¬ 
tial decline oome in to indicate failing prosperity Throughout the 
large area of marked diminution of population numbers there are 
centers of relatively less decline or even of continued growth These 
represent the centers from which the remaining exploitation of the 
northern area is being earned on, though the economic base for 
their continued existence is small and precarious 

The map of the distribution of categories of population growth 
and decline merits detailed study, for it appears to reveal those 
essential groupings of people which are the fundamental units in 
the use of the land The linkages of the various groups to the 
larger centers within and without the state by roads, by railroads, 
by lake, and by other means of travel should reveal the geographical 
pattern of the economic development, the only real pattern for 
understanding the significance of the land in the Life of the people 
of the State of Michigan 
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A SPECIALIZED RICE DISTRICT IN THE 
MIDDLE PARAHYBA VALLEY 
OF BRAZIL * 

PRESTON E JAMES 

R ICE is an important sustenance crop in southeastern Brasil 
A staple food combination of the Brasilian people is the very 
palatable mixture of nco and black beans From Rio Grande do 
Sul northward rice is produced as a part of the prevailing crop com¬ 
bination of “maise, nee, and beans ” Although some upland or 
dry field rice is grown, especially in the new coffee lands of Sfio 
Paulo, most of the supply comes from paddies 

The climatic conditions of southeastern Brasil are quite favor¬ 
able for noe The domestication of this plant is supposed to have 
taken place in the rainy subtropical margins of southeastern Asia, 
and today the monsoon lands are by far the most important noe- 
producing regions of the world Although the fyeavy monsoon rains, 
so important for the best yields in the Orient, are lacking in Brasil, 
nevertheless the climatic conditions on the eastern margins of all 
the continents in higher low latitudes and lower middle latitudes 
(on the borderlands between the A and C climates) are well suited 
to this crop Rice might be expected to occupy an important posi¬ 
tion among the cereals in this sector of the general climatic pattern 
of the world 

A closer examination of the Brasilian rice lands, however, reveals 
some striking contrasts with those of the Orient Because rice 
requires a very special set of surface, soil, and moisture conditions, 
there is a marked tendency to use the suitable lands exclusively or 
dominantly for this one crop From the Orient have come many 
descriptions of the intensive nature of the occupance the dense 
populations, in some places amounting to thousands of people per 

* The field work on which thie paper U based was supported in part by grants- 
iti-aid from the National Research Council and the University of Michigan The 
study of the Parahyb* Valley was made in October, 1930 
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square mile, the minute sculpturing of man-made landforms, even 
on hilly surfaces of considerable slope, the careful control of water 
through systems of irrigation and drainage, so that the inundation 
and drying of the paddies may be carried out at the will of the 





Map 4 Place names of the Middle Parahyba Volley 



Map 0. Surface configuration and rice distribution 
of the Middle Par&hyba Valley 


cultivators, and the persistent application of human labor to minute 
fields at all stages of the cycle from the preparation of the soil to 
the harvesting of the crop 1 But how very different are the practices 
in Brazil! In contrast to the Orient there are scanty populations, 

1 Hall E B » “The Yam* to Basin, Japan,’ Ann. Am Am Q*oq , 33 211- 
330 1032 
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only those parte of the surface which are naturally suited to noe 
are so used, dikes and drainage ditches are at a minimum, and for 
inundation the cultivators depend on the natural and uncontrolled 
floods of the nvers Here we have an example of the effect of cul¬ 
tural heritage in directing the occupance of land 

One of the most important of the areas of specialised noe pro¬ 
duction in Branl is located in the Middle Parahyba Valley, be¬ 
tween Sfio Paulo city and Rio de Janeiro Rice fields are visible 
along the railroad which connects these cities, between the towns 
of Tremembe and Jacarehy (Map 4) A closer inspection of this 
district reveals many of the characteristic features of Brasilian 
occupance as a whole, and brings forth in a striking way the many 
contrasts with the Oriental noe lands 

THE LAND 

The Middle Parahyba, from its big bend a little upstream from 
Jacarehy northeastward to Entre Rios, north of Rio de Janeiro, 
flows through a deep and broad valley between massive ranges of 
mountains On its northern side it is dominated by the cloud- 
capped bulk of the Serra da M&ntiqueira * Passage across the val¬ 
ley or its bordering mountains is difficult, and although the Middle 
Parahyba offers an admirable highway, acoeas to it at either end — 
above Jacarehy or below Entre Rios — is difficult 

The bottom of the valley is complex It is composed of a series 
of rock basins, separated by rock sills and lined by terraoes Sup¬ 
ported on each of the rock trills the terraces extend toward the center 
of the lowlands, oonfining the channel of the river between steep 
banks Upstream from each oonstriction, however, the flood plain 
widens, and the river meanders across broad, flat, swampy areas 
(Map 5) In most years the flood waters cover these swamps, but 
during the dry season the Parahyba lies Borne four to nine meters 
below the general level of the flood plain The soils on these low- 
lying parts of the valley are oompoeed of black muck, mixed with a 
considerable amount of clay The surface meter or so is fairly com¬ 
pact, but springy, underneath is a soft, wet muck 

The flood plain terminates sharply against the front of the 

1 James, P E, “The Coffee Lands of Southeastern Brasil,” Geog He *, 
33 335-344. 1983 See Figure 3 for a map of the surface configuration of south 
eastern BnuriJL 



352 


Preston E James 


terraoes, which rise some twenty meters above the swamps (PI 
LXVI, Fig 1) Short streams have dissected these terraces to a 
maturity of rounded hills and narrow flat-bottomed valleys The 
red clay soils of the terraces are in marked contrast to the black 
mucks of the flood plain 

The area was probably originally forested, perhaps with some 
swampy savannas on parts of tho lower lands* On the climatic 
pattern it is located near the equatorward margin of the mild winter 
lands, having distinct high-sun (January) rams, and low-sun (July) 
droughts (border line between C w and Aw of the Ktippen system) 

THE COURSE OF BETTLIMEN1 

The fazendas of the Middle Parahyba are among the oldest in the 
interior of southeastern Brazil The road from Rio de Janeiro to 
Sfto Paulo and thence to southern Brazil followed, and still follows, 
the terrace on the southern side of this valley Along this road the 
first important area of coffee production developed late in the eight¬ 
eenth century 4 The coffee trees, the pastures, and the lesser areas 
devoted to sustenance crops were all located on the terraces, the 
swampy flood plains were left untouched 

Although the main line of travel followed tho southern side of the 
valley, a number of settlements were established on the northern 
side Communications across the valley became important Since 
tho swampy areas were practically impassable, these trans-valley 
roads were established at the narrow places, and small commercial 
towns grew up along the main road on the southern terraoe at each 
point where passage across the valley to the northern side was thus 
relatively easy This relationship is well illustrated on Map 5 
The distribution of coffee, however, was related only to the 
gross features of the terrain, and the ooffee economy remained 
speculative and extensive After fifty or seventy-five years the 
decrease of yield on the poorly cultivated plantations, together 
with the increasing competition from the nch new ooffee lands of 
western Sfto Paulo state, resulted in the gradual abandonment of 
many of the Parahyba plantations. The coffee trees, neglected, 
turned brown and decayed By 1920 most of the former fazendas 
were utilized for pasture, and the towns were only decadent rem- 

* MauII, 0, Vom ItaUaya turn Paraguay ( Leipzig, 1990), p 171 * passim, 

4 James op cU , Fig 1 
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nantfl of this former prosperity The land was exhausted, and the 
bulk of the population had moved on to new areas 

Rice is not a new crop in this valley It was grown as a sus¬ 
tenance crop along with maize and beans, occupying the bottoms 
of the mature tributaries which dissect the terraces Some of the 
rice perhaps was dry rice, interplanted with young coffee, as is the 
present practice in western Sfto Paulo About 1900, however, some 
of the flood plain lands near Taubate were cleared and planted to 
rice The yields were excellent, yet no sudden increase of land so 
used took place 

The present rice district is the result of a boom during the post¬ 
war period (1918-20), which only repeated what had previously 
taken place in coffee From the few scattered fields near Taubate 
the area under nee extended rapidly until now it stretches from 
Tremembe to Jacarehy (stippled area on Map 5) A typical experi¬ 
ence is related by Sr Guanieri About 1918 he bought twelve 
square kilometers of land between Cacapava and Sfto Jose doH 
Campos, paying four contos for it Just before the present decline 
in values he was offered for this same land two hundred contos 1 
With the aid of this “unearned increment” he is onabled to live in 
Sfto Paulo, while a part of his estate is being occupied by a son-in- 
law and another part is rented to tenants Fortunes made in this 
way, and perhaps lost with equal facility, do not encourage close 
attachment to the land The Guanien farmstead, a typical layout, 
is presented as Map 6 

When one examines these rice lands in greater detail, a number 
of characteristic features may be discerned The distribution of 
rice is found to be governed primarily by accessibility to the lines 
of communication — lines which were not established in their pres¬ 
ent positions for the service of the nee district Thus rice is grown 
only on the flood plain south of the nver, where it is easily accessible 
to the railroad, which follows the southern terrace The distribution 
of noe on this southern half of the flood plain represents an adjust- 
ment, again, only to the gross features of the physical setting The 
fact that there are some parts of the flood plain more suited and 
some leas suited to crops is disregarded Some places are too dry, 
others too soft, so that the use of machinery or even of oxen is diffi- 

1 Considering the decline in the value of the oonto, this represents a gain ap¬ 
proximately from (1,100 to (30,000 
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cult, other places are too wet and cannot easily be drained of the 
flood waters Yet, with the exception of the immediate back marsh 
along the base of the terrace, all the most accessible sites have been 
utilized for rice regardless of these details of physical suitability 
The rice lands form a belt or zone, about a kilometer or a kilometer 



and a half in width, which follows the outer margin of the flood plain, 
leaving only a narrow belt of back marsh as brush pasture immedi¬ 
ately adjacent to the terrace There is still considerable unused 
area of flood plain between the present margin of the rice lands and 
the Parahyba River, and further increase of production will be 
brought about by extending the area in this direction At no place 
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are the characteristic crescentic patterns, based on the physical 
features of a river flood plain, brought out in the occupance patterns 
of this district, as we may expect them to be brought out in more 
advanced stages of settlement 


A STUD'l OP AN OCCUPANCE UNIT 

A more intimate glimpse of the characteristics of the occupance 
units may be had by a study of Sr Roncom's farm (Map 7) Sr 



Ron coni, like most of the farmers m the nee distnet, is a tenant 
He occupies a portion of the estate of Sr Guamen Roncom's father 
owns a large estate near Taubate, but his several sons work other 
pieces of land as tenants in vanous parte of the valley The farm 
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in question is let on a six-year lease, and consists of about six hundred 
hectares 1 The property extends from the railroad on the southern 
terrace northwestward about four kilometers to the river The farm 
buildings (PI LXVI, Fig 2), which include a brick drying plat¬ 
form, a rice storehouse or deposit# t and the fanner's home, are lo¬ 
cated on the terrace near the railroad station of Eugenio de Mello 
All along the terrace edge, mostly between the railroad and the 
sharp drop to the flood plain, are the scattered, irregularly placed 
mud-and-wattle huts of the colonos or tenant laborers (PI LXVII, 
Fig 1) — for in this area there are tenant laborers on tenant farms 
Sr Ron com hires one hundred and ten people 7 — men, women, and 
children belonging to thirty-four families Most of these are new 
Italian Immigrants Obviously their abode on any one farm, or 
even in the rioe district, is a very temporary affair 

Rice is planted on about a third of the total area of the farm 
(Map 7) Immediately at the base of the terrace bluff, as we have 
said, the poorly drained back marsh, into which flows a tributary 
stream from the terrace, is left in brush pasture for the oxen Be¬ 
yond this are the square rice fields, separated by a rectangular 
pattern of shallow ditches (PI LXVII, Fig 2), with a few master 
ditches which run from estate to estate and carry off the flood waters, 
or the waters of smaller tributaries from the terrace Farther out on 
the plain is a bush savanna, not yet cleared for rioe, and at the pres¬ 
ent time used for nothing Still farther out near the main stream 
there is the usual fringe of woodland The inhabitants on the com¬ 
pletely deforested terrace find this belt of woodland the nearest 
source of firewood, and carry their bundles of sticks laboriously 
across four kilometers of stifling hot savanna and ditch-lined rioe 
fields 

Certain of the farm practices earned on here reveal the extensive 
character of the economy and throw additional light on the oocu- 
pance In the first place the nee orop depends entirely for its flood¬ 
ing on the natural rise of the Parahyba River No irrigation works 
or flood control system of any kind have been developed, other than 
the simple ditches which run from estate to estate In fact, the 
chief agricultural problem of the area is the Inadequacy of the 

* About 1,483 acre* 

’ To whom bo paid In 1980 an avwago daily wags of tbits milreb (about 80 
OSQti) 
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water supply, not the superabundance of it But in wet years there 
is enough water to bring fair yields * 

Farm activities are, of course, timed by the rhythm of the seasons 
During the dry season (June to September) the weeds are cut and 
burned, or new lands are burned over and cleared August to 
November is the plowing season Shallow plows are most commonly 
drawn by oxen (PI LXVIII), in a few cases by tractors, but where 
the land is so soft and wet that oxen or tractors may break through, 
the plows are drawn by gangs of men The rice is sown in rows, 
forty centimeters apart, from September to November, after which 
there must be at least three cleanings to keep down the weeds 
If the land could be flooded at this time the weeds could easily be 
controlled, but the floods usually do not arrive until later When 
the water does nse and cover the growing rice, it remains on the 
land too long, and the harvest In March, April, and May is generally 
carried on from fields knee-deep in water By the end of the harvest 
season the floods have entirely receded, and a profusion of weeds 
springs up 

On the Ronconi farm, as elsewhere in this area, the one impor¬ 
tant crop is rice There seems to be little difficulty in the marketing 
of it, especially since this district is strategically located so that it 
can take advantage of prices at both Rio de Janeiro and S&o Paulo * 
There are almost no other crops grown On the terraces, to be sure, 
on some of the other farms, there are small impromptu fields of 
sustenance crops, a few groves of oranges (Map 6), and a little area 
still in coffee Most of the area of the terrace lands is devoted to 
cattle pasture But these are subordinate items in a highly special¬ 
ised crop district 

CONCLUSION 

This Uttle sketch touches one of the keynotes in the geography 
of southeastern Brasil Even in an area of specialised crop produc¬ 
tion, more or lees favorably situated in terms of the natural equip¬ 
ment of the areA and access to markets, the occupanoe is loosely 

• From firmer** estimate* the average yield in the valley aeems to range be¬ 
tween 40 and 80 bag* (of QO kilograms each) per hectare Translated into pounds 
per aero the range is from about 600 lb to just under 1000 lb — not very large 
yields aa compared with those of other rice areas of the world 

* James, P £ , “Rio de Janeiro and Sio Paulo/' (hog R«v , 23 271-208. 
1033. 
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organized, and only vaguely localized on the land Thero is none 
of that intimate attachment and adjustment to the varying qualities 
of the surface and soils which is characteristic of such densely popu¬ 
lated areas as the Oriental rice lands Whether this district repre¬ 
sents the outline of a pattern of occupance which in the course of 
time will crystallize into more permanent form, or whether, like that 
of the coffee which preceded it, the present occupanoe will m time 
decline and disappear is not at present predictable 
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CLASSIFICATION OF LAND ON A 
GEOGRAPHIC BASIS* 

JETHRO OTTO VEATCH 

G EOGRAPHY is the scienoe of areal differentiation It is con¬ 
cerned with the earth as the differentiated home of man The 
geographer must, therefore, have as a basis for his science a classifi¬ 
cation of natural environment This is tantamount to stating that 
he must have a classification of the features of the earth's surface 
The moet obvious division of the earth's surface is the separation 
into water areas (seas) and land areas l or the further division of 
the land areas it would appear that climate might be the logical 
criterion, since climate determines in a broad way the kind of life, 
plant and animal, which can exist However, the classification of 
climate has not been perfected to the degree that the equivalent 
climatic expression for the smaller units of land can be stated The 
logical recourse ia to classify the forms, or physiognomy, of the land 
Man at some stage in his development must have dimly recognised 
the fact that some parts of the earth were flat, others rough and 
broken, but later he learned that such a simple division was not 
sufficient, and gradually invented terms to designate differences in 
aspect, such as plains, plateaus, hills, mountains, valleys, basins, 
lakes, swamps, and streams The grouping of forms of the earth's 
surface in an orderly fashion on the basis of their origin constitutes 
physiography The physiographic divisions and topographic forms 
have served as a proper basis for the geographer’s correlations, since 
the kind of surface has affected the numbers and movements of 
human beings But two other factors enter which are not every¬ 
where implied in the physiographic, or surface, divisions These 
two factors are soil and vegetation The soil, after all, is perhaps 
the most Important environmental factor, since directly or indirectly 
it is the source of civilised man's food and clothing, whereas the 

• Authorised as Journal Article No 166 (N 8 ) from the Michigan Agricul¬ 
tural Experiment Station 

aw 
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amount of arable land and the kind and productivity of the soil 
determine the population, or if not everywhere the number of people, 
indirectly the kind of industry and commerce and to some extent 
the mental traits and type of social organisation 

In effect, what is here proposed is to add the factor of soil to the 
physiographic, or surface, division, in the mapping of land types and 
to recognize associations of minor topographic forms as a basis of 
differentiation of minor land types A combination of recognized 
physiographic divisions might have to be made for the broader land 
types, or those of the first and second order, but for the land types 
of the smaller orders the recognized physiographic divisions would 
have to be subdivided, although in a few cases it might happen that 
some recognised physiographic division is also a unit m soil and 
vegetation To add the factor of soil is not so simple as it might 
appear, since there immediately arises the question of what charac¬ 
teristic or peculiarity of soil is to be selected as most important in 
the differentiation of land types For the broader regions the family 
characteristics of soils would be selected, for the smaller physio¬ 
graphic or topographic divisions, the textural class would probably 
be selected as most important generally, but other soil classes might 
be selected according to their importance in relation to plant growth 
and use of land m the particular area being mapped, whether a 
physical condition, a chemical character, or a moisture condition 
Where soils are quite variable, or where there are several kinds 
occurring in small separate bodies, peculiar associations of them 
would have to be recognized and contrasted with one another To 
carry out the mapping of land to the smallest units of the taxonomic 
scheme, detailed maps of plant associations of natural vegetation 
would be desiderata 

In the land-classification scheme beginning 71 th the broadest 
divisions the order would be (l) zones, which are climatic, ( 2 ) divi¬ 
sions of these zones, which are units m soil and vegetation, as, for 
example, the grass land, dark-colored soil region, in contrast to the 
gray soils, forested land region of the North Temperate Zone, 
(3) divisions which are physiographic in nature, that is, the major 
physiographic divisions lying within the boundaries of (2), ( 4 ) the 
units of the separate relief features of (3) grouped according to 
sameness in soil and vegetation, (5) subdivision of the relief fea¬ 
tures of (4) on the basis of differences in soils and vegetation At 
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this point the “land divisions” would probably in a great many 
instances be practically equivalent to the “soil types” as at present 
differentiated in the dotailed, or inch-to-the-mile mapping by the 
Soil Survey Division of the U S Bureau of Chemistry and Soils 
if land mapping were to be earned on in organized manner, the 
need for naming and correlating the divisions would at once arise 
From the nature of things no ngid, mathematical rules of procedure 
for differentiation and correlation can be set down, any more than 
they can be set down for the classification of geological formations, 
physiographic divisions, or associations of natural vegetation The 
principle to bo followed is All land areas having the same topo¬ 
graphic expression together with the same associations of soil and 
natural vegetation should be given the same geographic name 

The Land Economic Survey Division of the Department of Con¬ 
servation, State of Michigan, has been constructing maps of the 
“natural land divisions” in the separate counties of the state which 
it has mapped in detail Those divisions have a great deal of local 
geographic significance, but no attempt has been made to correlate 
the areas so that the state-wide geographic significance of any par¬ 
ticular land division can be determined The difficulties in the way 
of correlation are not insurmountable The divisions are primarily 
physiographic or topographic and are related to the divisions of 
the geological map of the formations and features of glacial origin, 
such as moraines, till plains, and outwash plains These separate gla¬ 
cial features and formations, however, arc not sufficiently uniform in 
topography, vegetation, and soils to constitute within themselves a 
land entity from a geographic point of view, or to represent the 
same land types throughout the whole state The problem in cor¬ 
relation is, then, to determine whether separate bodies of land 
possess sameness in associations of topographic forms, and associa¬ 
tions of soils and vegetation 

The original native vegetation, of course, cannot everywhere be 
employed as one of the criteria, since there may be some localities 
where it has been completely destroyed or altered by man 

An illustration of the procedure in the recognition of land types 
and their correlation is given A certain area m central Michigan 
is hilly and as a whole is a bold relief feature in contrast to the asso¬ 
ciated lower plains of sand and clay Slopes are smooth and rounded, 
rather than steep and eroded, and generally are not in excess of 
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15 per cent The Included valleys, or beams, appear to be partly 
filled with sand, have flattish floors, and may not be occupied by 
streams, though present, streams, lakes, and swamps are not dis¬ 
tinguishing features The local diffenncea in altitude do not exceed 
100 or 150 feet The soil is prevailingly a deep, dry sand, low m 
fertility, with an association of small patches of gravelly and clayey 
soil The original forest cover was dominated by Norway (rod) 
pine The second growth is dominated by oaks Wherever this 
same type of constructional topography, deep sand soil, and pine- 
oak cover occurs the same land-type name will be applied But 
should there be any notable increase in the proportion of clay and 
loam soils, in the amount and distribution of swamps and lakes, or 
a replacement of pme by hardwoods, these things would be regarded 
as a sufficient basis for establishing a new land type, of the same 
order as the first, and for drawing a boundary line cm the land map 
The pedographic land division constitutes a more logical unit 
for geographic studies than does the political unit, since the bound¬ 
aries of the latter may be quite contrary to natural boundaries 
But where it is not practicable to adopt the natural umt, statistics 
or other data are more understandable when the proportional area 
and location of different land types in the governmental umt are 
known In a geographic study of a region the pedographic map and 
the ooonomic map (divisions based primarily upon type of industry 
and upon population) are supplementary to each other 

A tentative key for Michigan is presented here for the purpose 
of illustrating further the idea of the geographic land classification 

Key to Land Types of Michigan 
NORTH TEMPERATE I AND ZONE 
Great Lakes Plalnn Region (physiographlo-pedologlo) 

(Parent soil material unconsolidated glacial deposits) 

I Podsol-foreet land divlson (northern part of state) 

A Dry sandy gravelly forested plains (major type) 

1 Pine plains type 

а) Norway pine — jack pine plains (Grayling subtype) 

б) White pine plains (more loamy and gravelly soil — Stambaugh 

subtype) 

2 Hardwood plains type 

o) Kalkaska subtype (more limy soils) 

6) Au Train subtype (less productive, acid hard pan soils) 
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B Diversified wet and dry nandy forested plains 

1 Band and peat swamp type (mainly coniferous) 

2 Sand and peat swamp type (mixed hardwoods and conifer#, more 

productive clay sods associated) 

C Hilly sandy land (diversified topography soils and vegetation) 

1 Pine land, deep dry sand (few lake# streams or swamps) 
l Hardwood hill#, deep sands lakes, and swamps associated) 

3 Hardwood hills heavier soils and more stony land 
D Sandy plateau upland and bench land 

1 Hardwood plateaus (intersected by deep valleys) 

a) Sandy table-land (steep escarpments and valley ninja;*) 

b) High stream-cut liench land (Mumsing subtype) 

2 Ixwel and gently rolling sandy highland (lakes, swamps shallow de¬ 

pressions) 

E Jittke bed clay phunB (few or no lakes, generally not stony) 

1 Low lying clay-swamp plains (Chipjwwa subtype) 

2 High, stream-cut clay plains (Ontonagon subtype) 

F Rolling stony, clay plain# (lakes and swamps) 

1 Clay ndge type (oval or parallel ridges, sandy and swampy valleys 

associated) 

o) Hardwood ridges (more limy soils) 

6) Hardwood and conifer ridges (high altitude very stony, Iron 
County type) 

2 Rolling clay plains (large proportion of wet land associated) 

3 Stony, clay land - swamp type 

a) Stony loam, hardwood-conifer land (rock outcrop wet mineral 

nod and muskeg swamp assoi iated - Gogebic subtype) 

b) I imy soil# (Trenary-Onaway subtype) 

G Stony, bedrock plains and plateaus 

1 limestone bedrock type 

2 Sandstone liedrock type 

3 Crystalline bedrock type 

H Superior highland mountainous plateau and rock knob land 

1 Huron Mountains type 

2 Copper Range rock-knob type 

3 Negaunee rock-knob type 
I Swamp-plain type 

1 Spruce-cedar swamp, small bodies of wet and dry sands associated 

2 Swamp with island# of loam and day soil# associated 
J Dune type 

K Water (larger water-covered area#) 

If Brown forest-sod land division (southern part of state) 

A Dry, sandy gravelly plains (major type) 

1 Oak-hickory land (more clayey and more productive soils) 

а) Smooth plain subtype 

б) Deeply pitted, lake-swamp subtype 

2 Pme-oak land (deeper sands and lees productive soils) 
o) Southern oak-hickory sandy land 

6) Northern pine-oak sandy land 

c) White pine-hardwood land (gravelly and more loamy soils) 
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3 Prairie land (only a few areaa of sufficient site to constitute separate 
land types) 

B Diversified wet and dry sandy plains (few or no lakes and streams) 

1 Intermixed wet and dry sands (sandier and lees fertile soils) 

2 Intermixed wet and dry sands (large proportion of clay and the more 

fertile wet sandy soils of the Waueeon-GUford types) 

C Hilly sandy land (basins, knobs, lakes, swamps, few streams) 

1 Pine and mixed hardwood subtype (dominantly deeper sand) 

2 Oak-hickory and maple-beech subtype (higher proportion of sandy 

loam and loam soils) 

3 White pine-hardwood land (higher proportion of sandy loam) 

D Ijcvtl lake-bed clay plains land (more fertile soils, hardwood forest) 

1 Darker wet clay land (muck land associated, no lakes, few streams, 

not stony) 

2 High day land (partly stony, more deeply trenched by streams) 

E Rolling olay plains land 

1 More level land (few or no lakes and streams, swales and plats of dark- 
colored soil, smalt proportion of muck land) 

3 Rolling land (large proportion of muck and other swampy land in 

net form or in widely distributed shallow basins) 

3 More strongly sloping land (stream dissection, very small proportion 
of swamp) 

P Dune land 

Q Muck swamp land (only a few areas of sufficient sise to constitute a 
separate land type) 

As an illustration of how the major land types of the state may 
be subdivided into a great number of smaller units, the dry, sandy, 
gravelly plains (II A) of the southern part of the state are selected 

DRV, SANDY, GRAVELLY PLAINS (MAJOR LAND TYPE) 

Oak-hickory and other hardwood land (Pox type of soil comprises 50 per cent 
or more of the ansa) 

I Smooth highland (relatively few streams, lakes, and swamps) 

A Heavier soils (maple beech, oaks, walnut, elm, etc ) 

B Sandy soils (oaks or oak-hickory) 

II Pitted and diversified plains (lakes and swamps numerous) 

A Heavier soils (mainly loams) 

1 Cobbly and gravelly soils 

2 Soils free from stones 

B Lighter soils (mainly sandy loams and sands) 

1 Level land 

2 Basin slopes 

C Dark soils (maple, beech, elm, walnut, oaks, etc ) 

III Valley plains 

A Chains of lakes and swamps 
1 Deep sand soils associated 
2. Wet olay soils associated 
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B Terrace plains bordering rivers (few or no lakes) 

1 Loamy and darker soils 

2 Lighter and sandier soils 

IV Dissected terrace plains and escarpments (no lakes or swamps) 

A Slopes with moist and dark soils at the base 
B Slopes with dry sandy and gravelly wash at the base 

Subdivision may be carried even farther than has been done here, 
although there may be no practicable need for such refinement 
The particular unit selected for mapping will depend upon the scale 
of the base map used and the purpose in nund 

Michigan St at* Colikgb 
East Lansing, Michigan 




EBEN A FINNISH COMMUNITY IN THE 
UPPER PENINSULA OF MICHIGAN 


JFON4RD H WILSON 

T HE village and umland of Eben, which is located in Alger 
County about twenty miles west-south west of Munising in the 
Upper Peninsula of Michigan (Map 8), constitute a Finnish com¬ 
munity The pioneer settler of the district places the date of found¬ 
ing as the spring of 1902 At that time the mines around Calumet 
had closed, and the Finns who had been induced to move from the 
home land on the assumption that wages paid in the United States 
were higher than the inoorae which could be denved from farming 
in Finland were forced to return to the agricultural practices which 
they had abandoned upon emigrating The similarity of climate, 
land surface, and vegetation to those of Finland caused them to be 
readily persuaded by land speculators to purchase tracts which would 
not be considered suitable agricultural land by immigrants from 
other countrios It is said, locally, that if a h inn is given his choice 
between a well-drained, cleared, first-quality farm, and a piece of 
poorly drained, rocky, cut-over land, he will choose the latter It 
is on this poor marginal type of land that the Finnish community 
of Eben is located 

Old and New Finland 

The climate of Eben is not conducive to the practice of agricul¬ 
ture exoept by a people who have had long experience in a similar 
environment The short growing season averages only soventy-seven 
days, and in some years it is considerably less This limits agricul¬ 
tural production to hay, the more hardy grains, and root crops 
These are essentially cattle feed, and as a result domestic animals 
play a most important part in the economy of the region 

Both Eben and the city of Helsingfors in southern Finland are 
located in Kfippen's Dfb climatic division The accompanying tables 
show some striking similarities between Chatham, Michigan, the 
nearest station to Eben, and the capital city of Finland 
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CHATHAM, MICHIGAN (average from 1900 to 1930) 1 
Jan Fwb Mab April Mat Junk ItrLr Avo Sept Oct Nov Dec 

Temp 14 1 13 8 23 6 30 4 48 68 2 63 2 61 3 64 0 44 4 32 19 

Rf 243 19 1 7 1 8 33 30 36 3 1 44 28 3 28 

Average for the year at Chatham Temp 39 2, Rf 34.20 

HELSINGFORS, FINLAND (average from 1886 to 1916) 2 
Jan Feb Mar Aphh Mat Junl Jiily Aua Srpt Oct Nov Dec 

Temp 22 21 29 35 40 65 G2 68 61 42 32 26 

Rf 19 19 18 16 17 18 21 31 60 23 26 02 

Average for the year at Helsingfors Temp 40 0, Rf 24 8 

Those data show a broad similarity between the two stations 
The differences are primarily due to the marine influence of the 
Baltic Sea on Helsingfors lhe average date of the last killing 
frost m the Eben district is June 10, that of the first frost severe 
enough to kill is September 15 The average rainfall during the 
growing season is usually about 12 inches The average temperature 
dunng the same period is between 66 and 58 degrees F , the mini¬ 
mum is 46 degrees and the maximum is 70 degrees The average 
hours of sunshine during the growing season as based on the nearest 
station, which is Sault Ste Mane, shows the following distnbution 

POSSIBLE HOURS OF SUNSHINE* 

Months Mat June Jult Avqtjvt Total 

Hours 461 8 468 6 474 3 440 4 1 8461 

Professor J O Veatch has placed the Eben district in the “Tre- 
nary Hardwood Plains’' division 4 By definition this would mean 
that the surface soil is of a brown loamy variety and is underlain 
by clayey subsoils It is in large part stony and rests on a limestone 
bedrock In relief, the highland is rolling to level, with low ridges 
and a large portion of swamp land The area has been completely 
glaciated 

A large part of the surface of Finland is occupied by rivers, lakes, 

1 Material supplied by D A Seeley, state meteorologist, East I ah sing 

1 Blrkeland, B J and Fflyn, N J , KUma pan Nordwetleuropa , Hand- 
buck der Khmatclogte (Berlin, 1932), Vol 3, Part 50, p 79 

1 Putnam, G W , Succe$$ful Farm Practice* in Uw Upper Pemruula, Special 
BuUtim Ho ff/5, Michigan State College (East Lansing, 1931), pp 1-69 

4 Veatch, Jethro O , “ Natural Geographic Division* of Land,” Pap Mtch, 
Acad. Set , Art* and Letter, 14 (1930) 417-432 1931 
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and marshes ‘ The name “ Finland ” means “swamp land ” It, too, 
has t>een glaciated Except for a few outcroppings of the bedrock, 
the surface is composed entirely of drift material, with a considerable 
number of boulders included The vegetation of Finland and of 
the Eben area is similar Pine, spruce, birch, and aspen arc indig¬ 
enous to both, as is tamarack in the swamps 

Between 80 and 90 per cent of the people of Finland are engaged 
in agriculture, the principal crops are hay, oats, and barley * The 
number of important industries in Finland, as might be expected, 
is small Wood and wood products arc the only ones of importance 
Eben community differs only in the fact that the timber resources have 
been exploited until so little remains that it is of no commercial signifi¬ 
cance The Finns have introduced into the area many peculiarities 
of agricultural practice, cultural heritage, and economic development 

The Lineaments or the Area 

The boundaries of the Eben community were determined entirely 
on an economic basis (Map 9) Post-office lists, inquiries about 
the trading limits of the three stores in the village, and personal 
interviews were the methods employed to secure data for this part 
of the study The road-turning method proved to be satisfactory 
in determining the limits in a reconnaissance study and was sub¬ 
stantiated by the methods previously mentioned 7 Ihe north¬ 
western limit of the area was found to correspond with the Algonquin 
Lake level Beyond this boundary the land falls off rapidly and 
becomes swampy It is entirely unsmtod to farming The north¬ 
ern and western limits also coincided with features of the natural 
landscape, as well as with the slash cover which remained after the 
logging operations had been concluded No natural limits were found 
to determine the boundary on the remaining borders Within these 
limits lies the community of Eben, similar throughout in landscape, 
cultural heritage, and development 

The Cover Map ano Regional Economy 

The outstanding features of the cover map (Map 9) are the con¬ 
fused field boundaries along the roads and the predominance of 

* Van Cleof, Eugene, ‘The Finn in America,” Oeog Her, 0 184*214 1918 

* lbid,pp 184-214 

7 For a dleruasion of road turnings see Stanley D Dodge, “Bureau and the 
Prinoeton Community/’ Ant*. Asm Am Cboq , 22 158-209 1932 



Eben A Finnish Community 


VI 



Map 9 

fodder crops almost to the exclusion of all others The former 
condition is in part caused by the frontier-like nature of the com¬ 
munity When the Finn settled on the land he had to remove not 
only the second-growth vegetation but also the large stumps which 
remained after logging (PI LXIX, Fig 2) The practice has been 
to clear a small plot the first year in order to plant it in the following 
spring At a later date, when more land has l>een cleared, this may 
become a barnyard pasture The stumps from the cleared land are 
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stacked at the margins of the field and are used as fences This 
method of clearing a small area when needed has resulted in an 
irregular and complex pattern of fields bordering the roads. The 
centers of the areas bounded by the right-angled road pattern have 
not been entirely cleared, and they serve the owners as wood lots 
The seoond condition, the predominance of crops essentially for 
cattle consumption, is largely caused by the preference of the Finns 
for a diet almost entirely of meat Another conditioning element 
is the climate of the district, which favors crops which are best 
suited for forage 

Settlement Forms 

The practice of the Finnish settler has been to erect a one- or 
two-room dwelling near one boundary of his land and to dear a 
roughly semicircular plot of land of about an acre During the 
winter he earns money with which to purchase seed for planting 
by working in the woods as a lumberjack The following spring 
crops are planted, and more land is cleared The old axiom, “Where 
there is a Finn there is a cow/' holds true At the earliest possible 
date a cow and a oow bam are added to the meager equipment of 
the farm This one oow is the beginning of the relatively large 
number of cattle and chickens which are kept The process is slow, 
but time and effort are of no importance Slowly the Finn converts 
a seemingly worthless tract into a paying farm 

The average farm of the community (Map 10 and PI LXIX, 
Fig 1) oontains approximately eighty acres Of this perhaps forty 
acres are cleared and put in condition suitable for the production of 
crops. This small area is again divided into twenty-six acres in 
hay, six in oats, three in potatoes, with the remaining five acres 
utilised for miscellaneous crops such ss sunflower and millet * The 
crop rotation is, usually, oats, hay, and potatoes Few fields Ue 
fallow because of the restricted area of cultivable land 

Probably the most striking feature of the Finnish farm is the 
great number of buildings. These may range from the original small 
shack which was the first dwelling of the farmer, through several 
types of hay barns, tool sheds, and cattle bams, to the more modem 

1 Putnam, Georg* W, “The Financial and Social Fa*ton Affecting the 
Development of Suooectiul Farms and Prosperous Farm CommunHiss in Alger 
County,” a paper read at the Land Utilisation Conference, Muniting, Midbifan, 
September, 1982 Pp, 1*4 of mimeographed oopy 


























373 


Eben A Finnish Community 

dwelling and latest type of combined animal and hay barn with all 
modem appliances Two structures which are always present are 
the bathhouse and the hay bam The former m generally iooated at 
some distance from the others in order to decrease the danger of 
fire rather than because of a desire for privacy, smoe it is the cus¬ 
tom for all members of the family to bathe together, regardless of 
sex (PI LXIX, Fig 3) Often neighboring families may call at 
bathing time The hay bam may be distinguished by the large 
spaces between the logs and the slight inward slope of the walls 
The former feature tends to insure the proper cunng of the hay 
while in storage, the latter protects the logs of the walls from wet 
rot (PI LXX, Figs 1-2) 

The dwelling of the former presents an interesting picture Set 
well apart from the buildings of the barnyard because of the danger 
of fire, it contrasts with the closely grouped habitations of areas 
near by The long experience of the Finn in the use of the ax has 
made him an excellent woodsman This one implement and his 
inexhaustible patience have combined to make the town of Eben It 
has aided him to develop submarginal land, to earn money through 
the winter, and thus increase the earnings of his little farm, and to 
construct the buildings on the farm without resort to the more 
expensive milled lumber Owing to the absence of chinking, the 
squared logs, and neatly finished comers, the numerous log buildings 
oontrait sharply with the log structures found in other parts of the 
state Over the house is a roof of typical Finnish origin, called 
wdmdach or “hipped roof M This consists of a long sloping back 
roof, which may be broken slightly to increase the head room in 
the kitchen, which Is usually a wing added to the rectangular house 
The front portion of the roof is more steeply pitched The unequal 
pitching of the roof may be the result of a desire to keep an in¬ 
sulating blanket of snow over as large a portion of the dwelling as 
possible 


Field Practices 

The many peculiarities in agricultural, economic, and cultural 
practices which the Finn has brought with him are generally based 
on some sound reason developed after long experience in a similarly 
unfavorable environment 

Chief among the agricultural practices is the predominance of 
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crops primarily utilised for cattle consumption, as is shown by 
the maps This is in turn a result of the tinnish preference for a 
meat diet as well as of the climatic conditions of the area The per¬ 
centages of crops given earlier in this paper are borne out by the maps 

With such an emphasis upon hay and grain crops it is essential 
that they be preserved for winter use In an area with so restricted 
a growing season it has been found advisable to allow the grain to 
ripen in the fields prior to the storage in bams The method employed 
for curing Bmall grains has been directly transferred from the home 
land to the Eben district A light staff is driven into the soil, and 
a cross piece is fastened to it a short distance above the ground On 
thiB the partly ripened grain is placed The increased angle of repose 
of the grain which is stacked in this fashion insures a rapid run-off 
of precipitation, the cross piece elevates the base of the stack and 
allows adequate aeration (PI LXX, Fig 3) 

Corn is stored on an adaptation of the former rack and, since 
this crop is not native to Finland, it is logical to suppose that the 
innovation occurs in this district The increased weight of the crop 
has necessitated a heavier frame This is constructed in the form 
of a large sawhorse, against the cross piece of which the corn is 
stacked This crop is not used as silage, as is the custom elsewhere 
in northernmost United States, but instead the cars are husked and 
stored in cnbs Since the stalk and the leaves of the plant are not 
utilised, it is possible to allow the base of the plant to rest on the 
ground (PI LXX, Fig 4) 

Some Social Aspects 

Cooperative tendencies traceable to the home land are mani¬ 
fested in the Eben community by the presence of the “Rock River 
Co-operative Agency " This establishment serves not only as an 
investment but also as a collective buying and selling organisation 
which enables the members to dispose of their crops at more favor¬ 
able prices and to purchase articles at greatly reduced cost This 
store has been considerably weakened by the tendency of the Finns 
to join the Communist party 

Communist activities have induced a number of the younger men 
of the community to return to southeastern Finland, near the Rus¬ 
sian border These individuals not only have gone but have taken 
with them money and equipment such as tractors and other farm 
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machinery The situation has not a* yet become serious If con¬ 
tinued it may lead to the forced abandonment of a portion of the 
land which is now under cultivation, because of a depiction of the 
finances of the district as well as a dearth of individuals able to 
work the soil 

C ONCLUSION 

The Finnish farmer is an industrious, pioneer sutler working in 
an environment similar to that of his native land His adaptation 
of agricultural, economic, and cultural methods to the environment 
of the Eben district has enabled him to build a small but efficient 
community in an area which has been unattractive to immigrants 
of other nationalities The experience and working habits of the 
individual as well as of the group recommend the Finn as the type of 
immigrant most desired to settle the cut-over, submarginal land of 
the Great Lakes district 

Univjjhsity or Michigan 




STRUCTURE AND PHYSIOGRAPHY OF THE 
SOUTHERN WASATCH MOUNTAINS, UTAH 

ARMAND J EARDLJbY 

CONTENTS 

Location 

Structure 

Pre-Laramide crustal deformation 
Laramide crustal deformation 
Folding 
Overthrusting 
Nebo overthrust 
Santaquin overthrust 
References 
Crustal shortening 
Age of Laramide deformation 
Basin and Range crustal deformation 
Nature of faulting 
Throw of fault 
Dip of fault plane 
Laramide structural oontrol 
Age of Basin and Range faulting 

Physiography 

Pre-Wasatch conglomerate topography 

Pre-Voloanio topography 

Pre-Basin and Range faulting topography 

Age of Basin and Range faulting 

Glaciation 

Outline of geologic history 

Location 

T HE southern Wasatch Mountains are situated in central Utah 
and comprise the southern end of the Wasatch Range, which 
extends southward from a point near the Idaho line to the town of 
Nephi, a distance of 150 miles The area mapped is 22 miles long 
in a north-south direction and 11 miles wide, and includes the south¬ 
ern Wasatch Mountains, part of the Wasatch Plateau to the east, 
part of the Gunnison Plateau to the south, and part of the Juab 
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and Utah valleys to the west, m which the towns of Santaquin and 
Nephi are situated 

Structure 

There have been four major crustal disturbances in the region of 
the southern Wasatch Mountains, namely the postrArchean revo¬ 
lution, the post-Algonkian revolution, the Lararmde revolution, and 
the Basin and Range deformation During the Paleozoic and 
Mesozoic eras minor disturbances occurred in the form of epeiro- 
gemo movements, and, preceding the Laramide revolution, in the 
form of normal faulting The geologic history is summarized in 
Table I at the end of the paper 

PRE-LARAM1DE CRUSTAL DEFORMATION 

Ihe post-Archcan revolution was probably more intense than 
any that occurred afterward Sedunentary rocks were converted 
into schist and gneiss, 1 these were intruded by pegmatite dikes and 
granite, and ail were later truncated by erosion The Algonkian 
shale and quartzite now cover this old erosion surface The uncon¬ 
formity thus created may actually be the result of a number of dis¬ 
tinct disturbances, now all compounded into one great hiatus The 
foliation of the schist and gneiss strikes roughly parallel with the 
axes of the much later Laramide folds, indicating that the structural 
lines of this ancient period of diastrophism may have exerted some 
control over the present Rocky Mountain trends of the region 

At the close of the Algonkian era of deposition a compressional 
orogeny occurred in which great folds were formed 'The magnitude 
of these folds in the region around the southern Wasatch Mountains 
may be estimated by the amount of erosion that followed The 
maximum observed thickness of the Algonkian strata in the Wasatch 
Mountains is about 11,000 feet In Dry Mountain of the southern 
Wasatch Mountains a thickness of only 1,000 feet is found It is, 
therefore, suggestive that folds having an amplitude of at least 
10,000 feet were created in this poet^Algonkian revolution 

During the Paleozoic and Mesozoic eras gentle epeirogemc warp- 
ings occurred, producing hiatuses in which most of Ordovician, 
Silurian, Devonian, and parts of Triaseic and Jurassic times are 

1 Eardley, A J , '‘Stratigraphy of the Southern WaMtoh Mountains, Utah," 
Pap M%ch Acad Hat , Art# and 18(1932) 311 1933 
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not accounted for 1 These hiatuses are marked only by discon- 
formities not easily discernible and b> low-angle unconformities 
Preceding the Laramide folding normal east--west faulting dis¬ 
turbed the region A number of eastrwest faults are in the area 
mapped, and all have been classified as “pre-Laramidc,” although 
in only one instance can an exact age determination be made On 
the north side of the mouth of Santaquin Canyon an east-west fault 
is cut by the Santaquin overthrust and is, therefore, oldfr than the 
thrusting The others ure similar to this one inasmuch as they are 
all older than the Basin and Range block-faults, and none have 
topographic expression except that which is due to the relative resist¬ 
ance of the rocks on one side x>r the other 

liARAMIDE CRUSTAL DEFORMATION 

The dominant structure built dunng the Laramide revolution in 
the southern Wasatch Mountains is a great overturned and over¬ 
thrust fold involving a senes of strata in excess of 20,000 feet in 
thickness With this as a key, all other features can be demon¬ 
strated to be incidental but interesting vanations of the major 
structure The block diagram of Figure 9 is an attempt to reproduce 
the position of the folded strata as they would have appeared if no 
erosion or block-faulting had subsequently occurred and if the 
earth’s crust, had remained ngid enough to support such an excess 
of weight as that imposed by this fold The diagram is not com¬ 
plicated by any of the minor vanations that exist 

The following points constitute a bncf descnption of the Lara- 
mide structure 

Folding 

The great anticlinal fold is practically isoclinal and overturned 
from Pole Canyon No 2 south Farther north m the Dry Mountain 
area it is broader and, so far as exposed, not overturned In that 
part which is isoclinal only the post-Cambnan strata are involved, 
but in the open fold the entire rock section is engrossed The range 
from North Canyon to Dry Mountain is sculptured out of the east 
limb of the open fold, whereas the beds in Mount Nebo are carved 
out of the lower limb of the overturned fold The dip m Dry Moun¬ 
tain is about 30° E and in Mount Nebo about 30° W In Loafer 


1 Ibtd, pp 317-334 
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Mountain, which is a continuation at deeper honzona of the Dry 
Mountain structure, now brought up by Bamn and Range block- 
faulting, the dip is over 4fi° E This may suggest that the fold con¬ 
tinues at depth to an overturned position here also 

The axis of the fold trends slightly east of north, except at the 
southern end, where it veers decidedly to the west This swing to 
the west is indicated by the present strike of the beds and by the 
exposure of the Paleosoic strata not to the south, but to the south¬ 
west, in the Canyon Range of the Great Basin 

The trace of the axial plane traverses the present erosion surface 
at approximately the junction of the piedmont with the steep slopes 
of the Wasatch front At the north end of the mapped area the 
trace of the axial plane lies slightly west of the mountain front 
(Dry Mountain) From this point it continues about due south, 
crossing the ridge formed by the “Intercalated series" on the south¬ 
west side of the mouth of Santaquin Canyon The axis of the fold 
is seen at the very mouth of Dry Canyon In North Canyon the 
strata are arched, with a small western segment of the arch showing, 
indicating the axis here to be slightly to the east of the mountain 
base In Pole Canyon No 2 the axis is also decidedly within the 
mouth of the canyon, and continues so through Bear Canyon and 
Couch Canyon The rocks at the mouth of Willow Creek show 
intense twisting and brecciation, with varying strikes and dips, which 
are thought to indicate the close proximity of the axial plane of the 
fold From Willow Creek to Gardner’s Canyon the axial plane fol¬ 
lows in general the base of the mountain front, and then, from con¬ 
sideration of the strike of the axis, it is thought to swing off to the 
southwest 

Overthrustinq 1 

The Nebo overthrust — An overthrust fault is mapped skirting 
the southern base of Mount Nebo It is recognised by the following 
evidence 

1 The Intercalated aeries of Pennsylvanian age rests on Jurassio 
shale (see geologioal map [Map 11]) in Gardner's Canyon 

1 In order to avoid the question of "overthrusting” or "underthruaUng" 
pome authors have used the term * thrust fault’* or simply "thrust ” In general 
the term "overthrust" has been used in the Rooky Mountains, and for this reason 
it is retained here. For the same reason, where direction of thrust is stated, It 
always has reference to the overriding block. The writer desires to remain non¬ 
committal on the subject of overthrusting vs. underthrusting In this article 
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2 Three Triassic formations, the Woodside, Thaynes, and 
Ankareh, are found in the North Fork of Salt Creek Canyon, but 
are absent m Gardner’s Canyon About 2,500 feet of strata are 
missing The mapping of the Wood side, Thaynes, and Ankareh 
formations shows them all to disappear, one at a time, when followed 
around the High South Ridge of Mount Nebo, until finally the 
Intercalated senes rests on the Jurassic shale 

3 The fault plane Is mapped as lying at the base of the over¬ 
turned flank of the single great fold of which the southern Wasatch 
Mountains are composed It is probable that under continued 
horizontal pressure the overturned fold would have ruptured at this 
position 

4 In the North Fork of Salt Creek Canyon the Ankareh and 
Jurassic shale contact is an angular one, and appears to be the 
result of overthrusting There are two possible interpretations of 
this angular contact first, an erosional unoonformity, and, seoond, 
an overthrust fault The writer believes the latter interpretation 
correct because 

(а) The upper beds of the Ankareh dip 45° NW as they emerge 
from under the Tertiary cover m the North Fork of Salt Creek Can* 
yon The dip of the plane that truncated them is only 12° W This 
plane falls in line with the plane of the overthrust, where it is more 
definitely located 

(б) There are no basal conglomerates or sediments of any kind 
to suggest an eromonal unoonformity, Where the oontact is exposed, 
an oolitic limestone of rather pure calcium carbonate is the lowest 
bed of the Jurassic aeries 

(c) In the study of the Triassic and Jurassic sections both north 
and south of Thistle Junction, a point about 15 to 20 miles to the 
northeast of Salt Creek Canyon, a cross-bedded sandstone, generally 
considered to be the Nugget formation, overlies the true Ankareh 
Above this sandstone, probably disoonformably, is a marine lime¬ 
stone, which is commonly referred to the Twin Creek honson But 
in the exposure on the east wall of the North Fork of Salt Creek 
Canyon, both of these formations are absent, and it is unlikely that 
an episode of erosion following the Twin Creek stage of deposition 
could have occurred so locally as to account for the absence of these 
two formations when a similar erostohal break a short distance north¬ 
east in the Wasatch is not found 
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(d) Intense brecciation is noted in the immediately overlying 
Ank&reh shale and sandstone 

In view of this evidence there is postulated in the sharply bent 
return of the overturned fold a fracture that produces the inception 
of an overthruat The horizontal movement along this fault has 
been small and is thought to die out to the north and increase to the 
southwest, because the overturning of the fold dies out to the north 
and the stratigraphic break beooinee greater to the southwest 
This fault will be referred to as the “Nebo overthrust” See 
Figures 9 and 11, and Plate LXXII, Fig 1 

Santaquin overthrwl — In the Dry Mountain section of the great 
fold of the southern Wasatch Mountains the exposed strata dip 
east and are not in overturned position Slipping of the beds over 
one another has occurred, and is chiefly concentrated in the Ophir 
shale, a nonoompetent bed between two very competent beds, the 
Tintio quartzite and the Cambrian limestones Slipping is incon¬ 
spicuous where the normal sequence of the beds is unaffected, but 
with the occurrence of preexisting transverse normal faults, disar¬ 
rangements of the normal sequence of the strata occur and produce 
structures to all appearances like major overthrusts Such a fault 
is found in the lower part of Santaquin Canyon See Map 11 
Here a prefolding fault has dropped Mississippi an limestones 
opposite the Cambrian and Algonklan series of strata When move¬ 
ment of considerable magnitude was concentrated along the Ophir 
shale this adjacent block of limestone was sheared off, leaving the 
overriding massive Cambrian limestones continuous above the 
quartzite and the limestone blocks alike With subsequent Basin 
and Range faulting on the west, this limestone block is now bounded 
completely by faults The plane of slipping in the Ophir shale and 
the actual overthrusting of the Cambrian limestones over the Mis- 
sisrippian limestone in Santaquin Canyon will be referred to as the 
"Santaquin overthrust,” and it is so labeled on Map 11 

At the north end of Dry Mountain the Santaquin overthrust is 
well exposed where a prospect drift, known as the "Syndicate Tun¬ 
nel,” runs in, just under the Cambrian limestone A large-scale 
corrugated and slickensided surface indicates the direction of the 
movement to be N 75° W 
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Reference* 

An overturned fold has been recognised by Schneider 4 In the 
Wasatch Mountains in Rock Canyon east of Frovo This is much 
like the Nebo structure, but it has been studied only in cross-section 
and, therefore, its north and south projection is not well known 

Overthrusts have been described in the Park City district by 
Calkins, 1 Loughiln, 1 and Hmtzc 1 In general, these thrusts are 
rudely parallel to the tilted sedimentary strata, though they locally 
cut the beds at all angles They appear t-o have been affected by 
folding or tilting after the thrusting They are older than the in¬ 
trusive rocks and than most of the other faults 

Blaokwelder's paper 8 on the Wasatch Mountains, in which he 
recognises the Willard and other overthrusts in the northern Wa¬ 
satch, is well known The fault planes there dip to the east, and 
would at first suggest overriding from the east This idea has been 
incorporated in Flint's paper,® in which he attempts to apply the 
wedge theory of diastrophism to the Rocky Mountains It may be 
a fallacious deduction because of the evidence to the contrary 
furnished in the oentral and the southern Wasatch Mountains, 
where the direction of thrust as manifest in the Rock Canyon and 
Nebo overturned folds is from west to east From recent field work 
in the Beartooth-Bigborn region 10 of Wyoming and Montana, how¬ 
ever, it baa been demonstrated that the thrust in the oentral part of 
tiie range is toward the east, whereas in the wing sections it is toward 
the west Such a reverse relationship may exist in the Wasatch 
Mountains The problem must remain unsettled for the present* 

Throughout the whole length of the Wasatch Mountains thrust¬ 
ing and overturning may be postulated as an integral part of the 
structure, with the possible exception of the central portion, where 

4 Schneider, Hyrum, “A Discuedon of Certain Geologic Features of the 
Waaatch Mountain*,” Joum Owl , 33 39-40 1928 

* Calkin*, F C, Or* Depot tJ* Utah, U 3 OcoL Swv , Pvcf Paper lll t 

p 243 1920 

* Loughlin, G F, u Reconnaiaeartoe In the Waaatch Mountain*, Utah,” 
Jown. Owl , 21 439-443 1913. 

7 H Id tie, F F, Jr, “A Contribution to the Geology of the Waaatch Moun¬ 
tain*, Utah,” Annals Hew York Acad ScL f 23 133, 1913 

1 Blackwelder, Eliot, “New Light on the Geology of the Waaatch Mountain*, 
Utah,” BuU. Otol Soc Am , 21 633-689 1910 

* Flint, R F , “Rocky Mountain Structure,” Joum Chol t 32 410-431 1924. 

* Thom, W T * Jr, peraonal communication 
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the Uinta arch moots the Wasatch Range It has been found in the 
Nebo district that intense brecciation indicates proximity not only 
to faults, but also to the axis of isoclinal folds 

Crustal shortening 

In order to arrive at an approximate figure of the amount of 
crustal shortening localised in the southern Wasatch Mountains a 
bod about in the center of the exposed sedimentary rock aeries was 
selected for measurement A bed higher up in the senes would 
yield a greater figure and one lower in the senes a smaller A recon¬ 
struction of the fold as it affected this bed was drafted to scale, and 
the amount of shortening was found to be approximately twelve 
miles An additional mile of shortening may have occurred in the 
thrust, especially in the vicinity of Gardner's Canyon, where the 
Intercalated senes rests on Jurassio shale The total shortening in 
the southern Wasatch may be roughly estimated as thirteen miles 

Age of Laramide deformation tn the southern Wasatch Mountains 

The youngest beds affected by the disturbance in the area mapped 
are Upper Jurassic in age In areas not far distant, however, younger 
beds have been upturned and eroded In Lake Fork, a tnbutary 
to 8oldiers’ Creek near Thistle Junction, Schneider has recognised 
Colorado beds standing nearly vertical In Six Mile Canyon, near 
M&nti, Wasatch beds rest unconformably upon beveled edges of 
vertical Montana and Colorado strata, 11 in a more detailed dis¬ 
cussion of the problem in the Wasatch Plateau Spieker and Reeside 11 
state that “in this disturbance the rocks up to and including the 
Price River formation were folded by intense compression " The 
Prioe River formation is the uppermost of four formations included 
in the Mesaverde group Spieker and Reeside suggest that it agrees 
closely in age with the Fruitland and Kirtland formations of the 
San Juan Basin and the Laramie formation of the Denver Basin 

The folded and truncated beds are overlain by the Wasatch con¬ 
glomerate, which has been determined as Lower Eocene 19 

n Thom, W T Jr , personal communication 

u Spieker, £ M , and Reeside, J B , Jr, 4 Cretaoooua and Tertiary Forma¬ 
tion* of the Wasatch Plateau, Utah,” BulL Osol Soc Am , 36 445 1625 

*• Eardley, A J, "A Limestone Chiefly of Algal Origin In the Wasatch 
Conglomerate, Southern Wasatch Mountains, Utah,” Pap Mich Acad Set , 
Aril and Letters, 16 (1931) 396-414* 1932 
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The date of the Laramide revolution in the southern Wasatch 
Mountains may thus be limited to that period of time intervening 
between early Paleocene and Lower Eocene Whether the revolu¬ 
tion, as it affected the southern Wasatch Mountains, was recurrent 
throughout the greater part of Paleocene time, or whether it was 
confined to some definite part of the Paleocene, is not discernible 
from the evidence at hand 

BASIN AND RANGE CRUSTAL DEFORMATION 

Nature of faulting 

The block-faulting of the Basin and Range disturbance is excep¬ 
tionally well exposed in the southern Wasatch Mountains Here 
recent movements along the major fault planes and remnants of the 
downthrown blocks still unburied by alluvium have revealed with 
unusual dearness the detail of the fault system The dominant 
structure of the region mapped is a normal fault tone running slightly 
east of north, with the east block raised and tilted, forming a bold 
escarpment 4,000 to 7,000 feet high Figure 10 is a stereogram rep¬ 
resenting the writer’s conception of the block-faulting of the area, 
on the assumption that no erosion took place during faulting and 
that the surface broken by the faults was a peneplane Neither of 
these assumptions is warranted except, possibly, for purposes of illus¬ 
tration A comparison of this stereogram with the geologic map 
(Map 11) will serve to identify the various faults The numerous 
east-west normal faults are considered to be older than the block- 
faults of the Basin and Range disturbance, as previously stated, 
and are not represented on the diagram 

A small part of Long Ridge is Included in the map of this report 
The block-faulting of this ridge has been studied by several geologists, 
the most recent of whom is Eaton 14 His conclusions coincide with 
those of the writer in respect to the fault on the northwest side of 
the Long Ridge and, therefore, this particular part of the work is 
not original It will be seen by comparison of the cross-sections in 
Eaton's paper with those in this report that the general ideas are 
the same, but that detailed study has added to, and somewhat al¬ 
tered, the conceptions as expressed in the diagrams by Eaton 

u Baton, Harry N , ''Structural Features of Ix>ng Ridge and Wert Moun¬ 
tain, Central Utah,” Am, Jou m Set., Fifth Ser, IS 71-79 1099 
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Throw of fault 

On the north side of the mouth of Santaquin Canyon the upper 
part of the Missiseippian has been faulted down to the bottom of 
the Algonkian, making a displacement of about 5,500 feet 

On the south Bide of the same canyon the bottom beds of the 
Intercalated senes have been dropped about 2,000 feet below the 
base of the Cambrian limestones This displacement amounts to 
about 5,000 feet 

The fault which extends up Payson Canyon has a much smaller 
displacement than the two just mentioned It is the southern end 
of the major Wasatch fault of the Utah Valley arc 11 An east-west 
fault of earlier date than the Payson Canyon fault, which it inter¬ 
sects, has placed Cambrian quartzite at the same elevation as Mis- 
sissippian limestone The later Payson Canyon fault has dropped 
beds of the Intercalated senes opposite the Mississippian limestone 
on one Bide of the east-west fault and the Cambnan quartzite on 
the other side 1 he total displacement of the Payson Canyon fault 
must, therefore, not include the throw of the earlier fault, but is to 
be measured by the relationship of the Misassippian limestone to the 
beds of the Intercalated senes This measurement amounts to ap¬ 
proximately 2,000 feet The Payson Canyon fault is believed to 
decrease in throw rapidly southward, where it disappears in a vol- 
canic breccia 

The vertical displacement of the mountain block above the 
valley block in the Santaquin-Nebo distnet, on the basis of these 
measurements, is thought to be throughout most of its length at 
least 5,000 feet and not more than 6,000 feet The relief of Mount 
Nebo In excess of this figure is explained by the theory of strong 
relief before block-faulting “ 

Dip of fault plane 

Two parallel faults of the Basin and Range orogeny cross the 
mouth of North Canyon An old prospect hole follows down along 
a silica gouge tone on the eastern of these two faults just north of 

* Gilbert, G K , Stvdie* of Range Structure, V 8 QeoL Sure , Prof 
Paper 15$, p. 20, Fig 12 1028 

* Eardley, A J , u Strong Relief before Block-Faulting In the Vicinity of the 
Wasatch Mountains," Joum (hot * 41 243-267 1933 
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the canyon The footwall is the fault plane The dip, definitely 
defined, is 50° W 

At the mouth of Santaquin Canyon the trace of the main fault 
is Been on the south wall and, if the writer's interpretation of the 
structure is correct, measures about 50° W 

A Btudy of the geologic map (Map 11) will indicate that the 
fault planes have a considerable inclination to the weHt 

These data correspond with those gathered by Gilluly in the 
Oquirrh Mountains 17 to the northwest He recorded an average 
dip of 64° for faults of Basin and Rango age Ho al^o discusses the 
figures of lower dips as published by Davis and Gilbert, and the 
higher dips as published by Pack It will not be necessary, there¬ 
fore, to review this argument Suffice it to say that the writer's 
observations in the southern Wasatch concur with those of Gilluly's 
in the Oquirrh Range, which fact adds additional weight to the 
conclusion that the major faults of the Basin and Range orogeny 
in the vicinity of the Wasatch Mountains dip about 50°-55° 

Jjaramide structural control 

The stereogram, Figure 11, shows the relation of the axial plane 
of the large Laramide anticlinal fold to the normal fault system of 
the later Basin and Range deformation It "will be noted that the 
main line of faulting closely follows the trace of the axial plane of 
the fold It is thought that the axial plane of the fold represents 
the sone of greatest fracturing of the rocks deformed dunng the 
Laramide revolution and, therefore, the locus of the subsequent 
normal faulting of the southern Wasatch Mountains 

Age of Basin and Range faulting 

Since its initiation the block-faulting of the southern Wasatch 
Mountains has continued intermittently to the present There have 
been movements along the fault planes which have left very fresh 
escarpments in the valley alluvium, and hence must not far ante¬ 
date the arrival of the early settlers in the valley 

The time of oommenooment of the faulting postdated the Wa¬ 
satch conglomerate (Lower Eooene) and also the extrusive igneous 
rocks which overlie the Wasatch conglomerate, because the faults 

u Gilluly, James, ‘ Basin Range Faulting along the Oquirrh Range, Utah/ 
Bull ChoLSoc Am 39 1123-1124 1928 
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out them both There are no younger sedimentary rooks in the 
region, and hence no accurate conclusion regarding the age of the 
faulting can be reached on the basis of stratigraphy There is, 
however, a certain amount of physiographical evidence which can 
be brought to bear on the subject It will be presented later 

Physiography 

Since the Laramide Rockies were formed in the region of the 
southern Wasatch Mountains four distinct, if only partial, cycles of 
erosion have occurred The evidenoe for this conclusion comes from 
a study of two buried surfaces now exposed by deep dissection, and 
of the existing surface, which reveals an interruption of a third 
cycle and an inauguration of a fourth 

PRE-WASATCH CONGLOMERATE TOPOGRAPHY 

The nse of the Laramide Mountains resulted in the dissection 
and then partial burial of a surface having a relief of at least 10,500 



Fiq 12 Section through Mount Nebo, showing pro-Wasatch 
conglomerate surface 


feet This figure is ascertained by the study of the surface upon 
which the Wasatch conglomerate of Lower Eocene age rests Fig¬ 
ure 12 is a cross-section of Mount Nebo, showing the present rem¬ 
nants of the conglomerate and the surface upon which they lie If 
to the relief of this latter surface the amount of erosion it suffered 
previous to the deposition of the conglomerate may be added, the 
total height of the Laramide Mountains in this vicinity may be 
approximately determined 

The relief represented between the base of the conglomerate and 
the top of Mount Nebo is 5,600 feet It is estimated that the thick- 
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ness of the conglomerate is about equal to the reduction by erosion 
which the land area suffered in supplying the conglomerate material 
Mount Nebo was part of the area eroded 18 The original thickness 
of the conglomerate may be conservatively estimated to be 3,000 
feet See Figure 12, A-B 

To this must be added the amount of erosion that Mount Nebo 
has suffered since the Wasatch conglomerate itself has been under¬ 
going erosion, which process dates back to early Eocene time This 
may be crudely estimated as 2,000 foet by assuming that one foot of 
rock is removed each 10,000 years and that the Eocene is 20,000,000 
years old l# 

If the three figures, 5,600, 3,000, and 2,000, be added together, 
the total relief at the dose of the Laramido revolution just prior to 
the deposition of the Wasatch conglomerate may be obtained, it is 
found to be, roughly, 10,600 feet 

PRE-VOLCANIC TOPOGRAPHY 

The Wasatch conglomerate, after being deposited at the base of 
the mountains created during the Laramide revolution, was itself 
attacked by erosion which, by Miocene (?) time, had left a topog¬ 
raphy with considerable relief This Burface was partly preserved 
under a cover of voicanio ejeotamenta 

In order to measure the relief just prior to the voloamsra the 
same method will be used as in the preceding paragraphs on the 
pre-Wasatch conglomerate topography Mount Nebo rises about 
6,000 feet above the lower limit of the volcanic deposits To this 
figure must be added the amount of reduction in elevation that 
Mount Nebo has suffered by erosion since the Miocene (?) This 
must necessarily be less than the estimate of 2,000 feet of erosion 
einoe Eocene time, and by the same method of calculation must be 
about 1,000 feet By adding, then, the present relief of the old sur¬ 
face, 6,000 feet, and the amount reduced by erosion wnoe, 1,000 feet, 
a total relief of about 7,000 feet must have existed just prior to the 
middle or late Tertiary volcanic activity 

Post-volcanic erosion resulted in the re&coavation of the major 

u Eardley, at cited m note 13, p 406, Fig 14. 

Piraaon, h V , and Schuchert, C , A Text-Book of Otology, Part II, Second 
edition, p 106 1024, Fenner, C N, “The Analytical Determination of Ura¬ 
nium, Thorium, and Lead at a Baait for Age Caloulationa,” Am Joum Set, 
Fifth 8er, 16 860-381 1928 
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drainage channels that existed before the volcamsm Remnants 
of the pyroclastics may be seen along the present valley walla of 
Salt Creek Canyon and its North Fork, which were filled in by 
torrential streams disposing of an excess load imposed by the erup¬ 
tion of large amounts of fragmental material This cycle of erosion 
continued, it is thought, without interruption until the block-faulting 
of the Basin and Range orogeny began 

PRE-BASIN AND RANGE FAULTING TOPOGRAPHY 

By this time the mountains had been materially subdued, so 
that a submature surface with relief of about 3,500 feet existed 
The evidence bearing upon this problem has been tr< ated in a 
separate publication 11 and, therefore, will not lie repeated here 
However, the physiography of Salt Creek Canyon deserves special 
mention 

A reference to photographs, Plate LXXI, will reveal the fact 
that the present Salt Creek Canyon is but a recent and narrow 
incision into the floor of a much wider and older valley The latter 
is four miles wide and, although remnants of a flood plain are lacking, 
probably displayed characteristics of maturity a This older valley 
is by far the largest of any transecting the Wasatch Mountains 
It is postulated, like the others, to have existed before the block- 
faulting began and to have drained a large area to the east of the 
range The great sise of the valley suggests the possibility that it 
was the course of a master stream draining a considerable area to 
the east and carrying the waters to the present Great Basin region, 
through which they might have flowed even to the Pacific In order 
that this point may receive convincing support the study must be 
made regional, which has not yet been done 

Block-faulting transverse to the course of Salt Creek interrupted 
the cycle of erosion by tilting the Wasatch Mountain block eastward 
and dropping the valley block, thereby rejuvenating the stream 
Incision was greatest at the fault scarp and died out gradually up¬ 
stream See Figure 11 and Plate LXXI, Figures 1-2 

A veiy recent episode of faulting is responsible for fresh scarps 
in the alluvium from Wash Canyon to Ncphi They occur at the 

*• Eardley, op ett, pp 339-342 

“ Eardley, as cited in note 16 

■ The Salt Creek conglomerate was deposited as a veneer on a pediment 
developed from the High South Ridge out to the valley Boor 
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junction of the stoop mountain front with the piedmont The dis¬ 
placement of these recent slippings is not more than 100 feet 
Plate LXXI1 shows two photographs of that portion of the recent 
fault scarp of which Davis speaks “ “An excellent example of 
repeated faulting is seen in a fan about throe miles northeast of 
Nephi The earlier fault has a displacement of about 100 feet [cor¬ 
rected by the writer to 65 feet], then a valley several hundred 
feet wide was opened in the uplifted part of the fan, after this a 
smaller displacement of about 20 feet [corrected to 30 feet] occurred, 
making a very light colored band along the base of the earlier scarp 
and continuing for a mile or more southward through the piedmont 
waste slope ” 

AGE or BASIN AND RANGE FAULTING 

The time of the initiating of the block-faulting of the eastern 
part of the Great Basin has been variously determined as middle 
Miocene , u close of the Miocene, u close of the Miocene or possibly 
“well into the Pliocene”,** post-Eocene, and also later than the 
pyroclastic and lava rocks which in the High Plateaus of Utah 
overlie the Eocene sediments,* 7 middle and late Tertiary,** and 
late Tertiary 11 

In harmony with Westgate’s determination in the Pioche dis¬ 
trict (last reference) the following conclusions regarding the age of 
the faulting in the western part of the Great Basin may be cited, 
Ferguson believes that the block-faulting in western Nevada is late 
Tertiary and Pleistooenc, w Louderback concludes, from strati- 

" Davis, W M , "Ths Wasatch, Canyon, and House Ranges,*' Harvard Coll, 
Mu* Comp ZoOl , Bull 49 3 1000 

* Schneider, as cited in note 4, p 40, Idem, " Mid-Tertiary Deformation of 
Western North America,' Tram Utah Acad Sot , 2 100-100 1018-21 

* Pack, F J , " New Discoveries Relating to the Wasatch Fault," Am. Joum 
8a, 11 800 1026 

“ Beeson, J J , " Mining Districts and Their Relation to Structural Geology," 
Tran* Am. Inst Min and Met Rng, p 14 1920 

** Dutton, O E, “Geology of the High Plateaus of Utah," V 8 Geog and 
Cool Surv , Rocky Mt Region, pp. 60-61 1880 

■ Huntington, Elsworth, and Goldthwait, J N , "The Hurricane Fault in 
the Toquervilk District, Utah," Han CotL Mut Comp Zo6L , Bull 42, pp 220- 
222 1008. 

w Westgate, L. G , and Knopf, Adolf, Otology and Ore Deposit* of the Pioche 
DistneL Nevada, V 8 Qeol Sun Prof Paper ill, p 2ft 1032. 

H Ferguson, H. G., "late Tertiary and Pleistocene Faulting in Western 
Nevada" (abstract). Bull CM. Soc. Am,, 87 164 1026 



Southern Wasatch Mountains 


395 


graphic and physiographic evidence in eastern California, that the 
faulting began in “late Pliocene or post^Pliocene time The greater 
part of the deformation was completed before the late Pleistocene, 
and while movements have taken place at intervals up to within a 
few years, the Recent displacements are only a small fraction of the 
total ” 11 

The faulting may not have begun at all points m the Great 
Basin at the same time and, therefore, it is probably not safe to 
rely entirely on the preceding type of diastrophic correlation The 
conclusions reached by this method may be strengthened, however, 
by a comparison of Pleistocene erosion of a number of different 
ranges in the Rocky Mountains with that of the Wasatch If no 
greater denudation or gorge cutting has occurred in the Wasatch 
than in other ranges under somewhat comparable conditions where 
the present erosion cycle is known to date only from late Tertiary 
or early Pleistocene time, then the faulting of the Wasatch, which 
inaugurated the present cycle of erosion there, must have begun 
also at this late geologic time 

In the case of the Sierra Nevada, where Blackwelder has recog¬ 
nised a fourth stage of glaciation, which he thinks may represent the 
Nebraskan stage of the Mississippi Valley, erosion has occurred to 
such an extent that the drift of this earliest epoch is now found only 
on high divides and isolated mountains He concludes that it must 
antedate the present eastern front of the range with its deep canyons ** 
These canyons are even greater in site than the post-faulting gorges 
of the Wasatch, such as Provo Canyon, American Fork Canyon, 
Ogden Canyon, and Spanish Fork Canyon and, inasmuch as faulting 
in the Wasatch has provided steep gradients conducive of rapid ero¬ 
sion, it appears probable that the canyons in the Wasatch are as 
young as those of the Sierra Nevada 

The S&n Juan Mountains of southwestern Colorado provide 
another good example with which to oompare the post-faulting 
erosion of the Wasatch Atwood and Mather u have ably demon- 

u Louder beck, Q D, “ Period of Scarp Production in the Great Batin/’ 
Um$ of Cal Publication* in GMoguxd Science•, lfl 1-38 1034-36 

* Blackwelder, Eliot, ‘ Pleistocene Glaciation in the Sierra Nevada and Basin 
Ranges,” BuU CM Soc. Am,, 43 904. 1931 

■ Atwood, W W , and Mather, K P , Physiography and Quaternary CMogy 
of the San Juan Mountains, Colorado , U 8 Qsoi Sure , Prof Paper 166, pp 36-31 
1083 
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Btrated that there have been two main cycles of erosion in this range 
since the beginning of Pleistocene time The earlier of these pro¬ 
gressed m general to the condition of late maturity when the first 
of the three glacial stages occurred, namely, the Oerro, which the 
authors have tentatively correlated with the lllinoian, but which 
Blackwelder," Leverett,” and McClintock * believe to be of Kansan 
age The depth of these mature valleys ranged from 600 to 2,600 
feet Domal uplift then occurred, causing in some plaoes the youth¬ 
ful incision of canyons into the bottoms of the mature valleys to a 
depth of 1,500 feet It is evident, therefore, that Pleistocene erosion 
in the San Juan Mountains (ca 4,000 feet) has been commensurate 
with or even greater than that of the Wasatch Mountains (ca 
3,000 feet), since the Basin and Range block-faulting inaugurated 
the gorge cycle of erosion 

The Grand Canyon of the Yellowstone has been eroded, partly 
filled, and re^xcavated to a depth of 1,100 feet since the deposition 
of an early (?) Pleistocene drift on the plateau surface 17 

There are other ranges in the Rocky Mountains where an old 
glacial dnft has been observed, but where erosion has not been so 
vigorous as in the three instances cited above It is believed that 
uplift with consequent rejuvenation has been less intense in these 
cases than in, the Sierra Nevada, San Juan, and Wasatch Mountains 
and that, therefore, a comparison with them would not be justified 
On the basis, then, of a correlation of magnitude of erosion in the 
Sierra Nevada, San Juan Mountains, and Yellowstone Plateau the 
writer concludes that time has been ample for the erosion of the 
large cross-canyons of the Wasatch during Pleistocene time If 
this is true, then the block-faulting which initiated the gorge cycle 
of erosion must date from the close of Tertiary time or the beginning 
of Pleistooene tame 

A comparison of the geologic history of the Wasatch region with 
that of southeastern Idaho shows a close accord of events up to and 
including the deposition of the Pliocene Salt Lake formation" 

H Blackwelder, as cited in note 32, p 918 

* Oral communication * Oral communication 

17 Holmes, W H, ''Glacial Phenomena in the Yellowstone Park," Am 
Natitralul, 16 903-208 1881, Jones, O T , and Field, R M , "The Resurrection 
of the Qnpui Canyon of the Yellowstone," Am. Joum. Set , 27 260-278 1929 

* Marvell, R E , Geology of the Jordan Narrows Region, Traverse Moun¬ 
tains, Utah (»n meutUMcnpt) 
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Block-faulting of the Basin and Range orogeny divides the sequence 
of events at this point, since it occurred in the Wasatch Mountains 
but not in southeastern Idaho Ihis fact lends support to the 
theory that the time of initiation of the block-faulting was late 
Tertiary, post-dating the deposition of th( Salt hake formation in 
Pliocene time 

It is noteworthy that the greater part of the faulting occurred 
before the Iowan (?) stage of glaciation 

Atwood 11 and Gilbert 40 both observe the association of the 
terminal moraines of Little Cottonwood Canyon, Bell Canyon, 
South Dry Creek Canyon, Bear Creek Canyon, and Alpine Canyon 
with the sediments of Lake Bonneville These moraines are thought 
to belong to the “earlier glaciation” of Atwood and have been 
determined as Iowan (?) by Blackwelder 41 They post-date any 
considerable fault displacement, and, therefore, it may be concluded 
that the greater part of the faulting occurred before Iowan (?) time 

In spite of the lack of stratigraphic evidence later than Lower 
Eocene time in the Wasatch Mountains, it may be concluded with a 
fair degree of assurance that the block-faulting of the Basin and 
Range orogeny commenoed either at the close of the lertiary or the 
beginning of the Pleistocene and continued^ intermittently until the 
present, with most of the displacement occurring before the Iowan (?) 
stage of glaoiation 


GLACIATION 

The only evidence of glaciation that the writer has observed in 
the southern Wasatch Mountains is in the form of cirques on either 
side of the high peaks of Mount Nebo Those on the west slopes are 
particularly well developed, but at present arc partly filled with 
much talus material It is assumed that the ice did not extend far 
below the mouth of the cirques, since no morainal material was no¬ 
ticed The glaciation was much more intense farther north in the 
central Wasatch and in the Uintas 

It is thought that no previous glaciations, such as are reoognized 

w Atwood, W W, Giacxalum of the Uinta and Watatih Mountain, U $ 
Geol Sun , Prof Paper 61, pp 73-83 1909 

44 Gilbert, G K , Lake Bonneville, U S Oeol Surv, Monograph 1 pp 306- 
310 1890 

41 Blackwelder, EUot, "Correlation of Glacial Epochs in Western United 
States,” BuU Geol Soc Am , 41 91-92 1930 Idem , as cited in note 32, p 918 
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in the Sierra Nevada, occurred, either because the Wasafcoh Moun¬ 
tains did not roach sufficient height as a result of block-faulting until 
the Iowan (7) stage of the Pleistocene or because the snow fields were 
too limited 


Outline or Geologic History 

The outline on pages 398 and 399 of the geologic history is 
confined to the events as they oocurred in the southern Wasatch 
Mountains For certain age determinations the writer has sought 
evidenoe outside the immediate region in consideration The out¬ 
line la to be read from bottom to top 

Unjvirsitt or Michigan 
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PLEISTOCENE POTHOLES IN THE CLOCHE 
MOUNTAINS OF ONTARIO 

GEORGE M STANIEY 
INTRODUCTION 

T HE presence of some gigantic potholes near the north shore of 
Lake Huron was made known to the writer by Professor Wil¬ 
liam Sargent, of Detroit Since these potholes were in close prox¬ 
imity to shore formations being studied by the writer's party at 
the time, late in August, 1032, and since they were unusual in both 
their great ase and topographic position, two days were devoted to 
making a detailed survey of them 

The location of the potholes is shown in Maps 12-13, and it may 
be more accurately described as follows Along the eastern extent of 
the Cloche Mountains, which border the North Channel and face 
Great Cloohe Island, and due north of tiny 'Carpmichael Island 
there is an unusual accumulation of terraoed shore deposits, quite 
conspicuous from the water, as is also “the Sugarloaf,” a rocky 
knob rising a hundred feet or so above them It is in this vicinity, 
only a few hundred feet north of the Sugarloaf, that the 66 potholes 
were found A total of 49 are described, of which 17 are fractional, 
i e with a portion of the circle absent 

DESCRIPTIONS OF POTHOLES 

The surveying (by hand level) to the adjacent beach formations 
rendered it convenient to ascertain the elevations of the various 
potholes above the lake All were floored with loose debris, mostly 
of a fine sort, and floor elevations were taken to the surface of this 
d$bns The rock bottoms of most potholes lie at unknown depths 
below the so-called floor, and in only one was excavation attempted 
The main group of potholes, numbering 26 and including the 
most magnificent, is on the south slope of the quartrite knoll (en¬ 
circled in PI LXXIII, Figs. 1-2) just north of the Sugarloaf To 
the east a few hundred feet two adjacent quart site outcrops have 
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8 and 12 potholes each These are surrounded by surface deposits 
which perhaps conceal other potholes A few more are to be found, 
however, on occasional outcrops still farther east and beyond the 
trail 

Pothole A is the most striking of all, though it is not the largest 
It is about 12 feet in diameter and almost circular Its walls rise 
above the floor of alluvium to a height of about 7 feet, they show 
distinctly the rounding effoct of the water action, with traces of 
undercutting, resulting in an increased diameter below the top 
The floor is covered with low shrubbery, and two jack pines 5 and 
8 inches in diameter arc growing in it Pothole A is one of the highest 
of the group, its floor has an elevation of 342 5 feet Formerly, 
when water cascaded ovpr the hillside, this hole was at the head 
of a senes by which the water passed The minimum elevation of 
its wall on the upstream side, its threshold, is 348 8 feet The most 
distinguishing feature of pothole A is its outlet trough or Bpout 
(sec Pi LXXIV, Fig 1, PI LXXV, Fig 1), there is no previous 
record of such a spout in the literature At its bnnk this trough is 
slightly over a foot wide and 344 0 feet in elevation, and leads 
directly down to pothole B One's first impression is that It was 
made by the overflow of water from pothole A to pothole B , but 
a little reflection leads one to consider that such a small stream as 
would fill this trough would scaroely have the power to carve such 
gigantic potholes, and that one should regard this trough as formed 
by a train of d6bns borne in the bottom of a torrent, which did not 
just flow through this spout, but completely submerged it Cer¬ 
tainly this small spout does not measure the stream of water that 
eroded the potholes 

The largest entire pothole is B , with a diameter of 15 feet Its 
walls, somewhat undercut, are only from 2 to 5 feet high, its floor 
elevation is 335 feet A pine 8 inches thick grows in it As 
has been said before, pothole A was tributary to B, also tributary 
to B were potholes X (floor 351 5 feet) and Y (floor 349 0), and, in 
order, T (floor 350 4) and 8 (floor 345 0) 

After passing pothole B (see Map 12), the water cascaded from 
a shelf of rock (330 4 feet) and plunged straight down into pothole 
C (floor 317 3), whioh has a wall height of 19 feet Although this 
is the largest (see PI LXXV, Fig 2), with a diameter of some 
20 feet, it is not entire, but consists of a semicircular scallop cut 
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into the quartzite, and is open to the south It is not perfectly 
semicircular, but somewhat parabolic, the flatter odge being to the 
west The walls of pothole C are clearly water-worn, although there 
has been some subsequent weathering, it is evidence of powerful 
erosive action 

The water from pothole C, merging with that from D (floor 
309 7 fept), made a similar fall over another ledge (300 4) into pot¬ 
hole F (floor 281 1), thus dropping 19 feet or more here Pothole F, 
only 7 feet in diameter, is open to the south and faces the Sugarloaf 
across a little westward-sloping valley full of shore deposits As 
to the course and erosion of the water below here one cannot toll, 
because of concealment of the bedrock by the lake alluvium 

Excavation of one of the smaller potholes, 1 D, was tried A 
heterogeneous mixture of sand, gravel, and stones as large as apples 
was removed slowly, the latter with considerable difficulty, owing 
to their being tightly wedged in This pothole is 1 5 feet in diameter 
at the mouth, but somewhat larger below At a depth of 2 feel 
excavation was abandoned, it could linve been continued only with 
a crowbar (see PI LXXVr, Fig 1) In two very small potholes, \ 
and Y, the rock bottom was visiblo after the removal of small clumps 
of humuB and glass, but the majority are filled or floored with much 
alluvial debris, including certainly the former tools, and are some¬ 
what grown over Water and marsh grass were observed in one or 
two, for example, in pothole AX (see PI LXVVI, tig 2) 

There seem to be three types of potholes represented here, 
although not always distinct from one another (1) those formed 
possibly by a sheet or current of water passing over the almost 
horizontal surface into which they were drilled, as shown by pot¬ 
holes AD (PI LXXVI, Fig 1), AX (PI LXXVI, Fig 2),/,, M t E t 
0, AY, BX, BY, CK , Cl, DA, and others, (2) those fashioned by 
plunging of water, such as F and C (PI LXXV, Fig 2), and, in 
some measure, A and B, (3) fractional ones cut m a vertical wall, 
with the energy coming probably from a stream of water passing at 
the side, such as A A, AB, AC, UA, UB, BV, IU, A V, CJ } and others 
This grouping is not by way of general classification, but only for 
analysis of the local problem 

The surfaces of the smaller potholes are smooth and polished, 
apparently just as when formed Weathering has somewhat marred 
the UurgeT, pothole C, and to a Icssot degree A and F Adjacent to 
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indicates the area shown in Map 12 
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AD (PI LXXVI, Fig 1) may be seen angular comers of the quartz¬ 
ite ledge, as though weathering had taken place on these surfaces 
since the pothole was formed In no case could the effects of glacial 
abrasion be seen, indeed the hard quartzite in which the holes 
occur seems nowhere in the vicinity to have been stnated Whether 
they were ever overridden by the glacier after their formation can¬ 
not be answered by this test Besides the potholes there are many 
obviously water-rounded and scoured surfaces close by, suggestive 
also of strong water action 

Detailed descriptions of all the potholes would be lengthy, and 
also Incomplete without excavation, which would be a laborious 
task The accompanying table gives the most significant data 
concerning them (1) the estimated maximum diameter, although 
the diameter does not vary much in any of these potholes, which 
are generally fairly round, (2) the greatest height of the wall above 
the floor of debris which fills a pothole, or above the rock bottom 
noted in a few instances, although such height vanes considerably 
for some potholes and in fractional ones, not entirely circular, 
becomes 0 on one side, (3) the elevation of the floor above Lake 
Huron, (4) the elevation, where determined, of the threshold or 
top of wall, over which water had to flow to enter the potholes 
I he letters represent potholes as indicated on the sketch map 
(Map 12) Llevationa given to decimals are determinations by 
hand level and rod, those without decimals are by aneroid The 
elevation of one of the peaks to the north was measured (640 feet), 
the others were estimated 

TOPOGRAPHIC RELATIONS AND COURSE OF THE MELT WATER 

It is probably more than a coincidence that near these potholes 
is found the largest accumulation of glacial d6bns along this face 
of the Cloche Mountains, namely, the terraced lake deposits ad¬ 
joining the Sugarloaf A great bar terrace at about 345-360 feet 
ties the Sugarloaf to more easterly hills, and beaches have been 
formed m this at lower levels The present beach at Flat Point is 
a great alluvial flat The Cloche Mountains form a barrier along 
the shore here, and some 400 to 700 feet above it, with a broad 
lowland to the north occupied by the Spanish River and numerous 
lakes About one mile to the northeast of the Sugarloaf, however, 
there fe a cleft in this barrier, a valley about 200 to 300 feet in 
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TABLE I 

Table or Potholes 


Elevations to derunali by hand level others by aneroid 


Pothole 

Diameter 

Observed depth 
or height of 
wall m foot 

Floor l!o\ at ions 
alx>vo Lake 

Threshold on 

in foot 

Huron (not rook 
bottom) in feet 

hip of wall 


A 

12 

7 

342 6 

348 8 





(outlet spout344 0 

B 

16 

6 

316 

344 0 

( * 

10 

19 

317 3 

130 4 

D 

4 

4 

309 7 

313 0 

h 

4 

3 

303 2 

300 0 

F* 

7 

19 

281 4 

300 4 

G 

3 

36 

292 1 

295 7 

H 

6 

3 

314 9 


X 

1 6 

1 

351 5 

352 5 

Y 

1 6 

1 

340 0 


U 

3 


361 0 


T 

4 

2 

360 4 


a 

6 

46 

346 6 

360 1 

p 

4 

1 

350 ± 


N 

1 6 

16 

347 4 


0 

1 6 

1 5 

347 0 


L 

3 

3 

341 2 

344 3 

M 

3 

2 

337 5 


AM 

4 

3 

327 0 

330 9 

AA* 

6 


347 2 


AB* 

10 


344 3 


AC* 

3 


343 0 


AD 

1 3 

2 

329 4 

331 4 

UA* 

12 

12 

316 


UB* 

8 

6 

312 


AY 

2 

1 6 

328 9 


AX 

4 

3 

331 9 


AW * 



331 3 


AV* 

10 


326 9 


AU* 

10 

6 

324 1 


BV* 

6 

1 

331 0 


BX 

1 6 

1 

327 8 


B\ 

1 6 

1 

327 8 


CA* 

0 

3 

321 7 


CB* 

3 

2 

323 4 


CO 

6 

3 

325 3 


CD* 

0 

4 

326 2 


CE 

1 

1 

324 8 


GO 

1 5 

1 

326 1 


CH 

3 

1 3 

326 3 


Cl 

1 5 

1 

324 9 


CJ* 

8 

6 

323 0 


CK 

26 


323 7 


CL* 

ft 

26 

321 6 


CM* 

16 


320 ± 


DA 

1 6 

1 

324 0 


EA 

2 

1 

321 7 


FAt 

1 6 

1 

322 8 


GAt 

1 

1 

335 ± 



* Fraction*] pothole 
t Not shown on map 
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elevation above Lake Huron This valley may have offered a con¬ 
venient passage southward for glacial or subglacial melt water The 
dnft accumulation in the shore deposits was perhaps brought by 
the same glacial stream which sculptured the potholes A stream 
coming through this valley today Vould empty directly into the 
little lake which lies northwest of the Sugarloaf at an elevation of 
190 feet (aneroid), and thence by its outlet to Lake Huron, as may 
be seen from Map 13 But the potholes are 90-160 feet above this 
inland lake (281-361 feet above Lake Huron) 

It seemed at first that if the lake basin and valley northwest of 
the Sugarloaf had been filled with ice, stagnant perhaps, a lake might 
be impounded by this ice and by the beach bar at 345 8-347 0 feet, 
so as to have its outlet threshold over the hill near the groups of 
potholes at and around A But a close examination, with deter¬ 
mination of the elevations in Map 12, showed that this was impos¬ 
sible, the bar beach is scarcely high enough, nor would the potholes 
to the south of this beach be accounted for, i e BX, AX, CC, DA, 
EA, FA, GA t and others (Potholes FA and GA are not shown on 
the map, but are a few hundred feet east of DA and EA ) 

The potholes must have been formed when the ice whioh covered 
the region directed a rapldJy moving stream to the brow of the hill 
near pothole A, around which hill the ground is lower in all directions 
One course of the water down the hillside is detailed on pages 
402-403 A similar course existed some 60 feet to the west, going 
successively to potholes P , N (floor 347 4 feet), O (floor 347 0), 
L (floor 341 2), M (floor 337 5), AM (floor 327 9), E (floor 303 2), 
and G (floor 292 1) (Sec Map 12) Moreover, it is evident from 
the local topography and the relations of the rims or thresholds of 
the potholes to the adjacent rock slopes (the rims are frequently 
higher than the slopes on either side) that there were not just 
these two distinct cascades, but that the whole intervening area was 
covered by a moving cataract, and that a column of water some 
10 feet deep moved through the passageway (threshold 344 8 feet) 
west of P and down to the southwest, that another moved south¬ 
eastward down the little channel (threshold 347 7) north of A, 
eroding on its way potholes A A, AB, and AC Soounng action all 
over the hillside is conspicuous One must here picture a great 
stream running underneath the ice. It may have fallen much of 
its time through a crevasse directly upon the area between potholes 
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A and P t spreading out laterally and running off southward down 
the rock basement, or it may have approached the same area with 
a more horizontal motion from the northeast From the general 
appearance of the bed of this torrent down the hill, as compared 
with the sites of numerous waterfalls seen in streams entering the 
upper lakes, the writer would estimate a normal discharge here to bo 
perhaps 10,000 cubic feet per second, probably as large as any stream 
today entering the Great Lakes, except their connecting nvers 

The general course of the water near potholes A , P, C, etc, 
seems to have been as a cascade over the hill from north to south 
In considering the potholes on the quartzite outcrops just west of 
the trail, one would prefer to imagine the active stream as moving 
more nearly horizontal over the surface A like condition would 
seem to explain those potholes to the east of the trail, EA, FA, and 
GA A stream active on the groups just west and east of the trail 
would certainly not at the same time be active on the group about 
pothole A , as may be gathered from the elevation data The pos¬ 
sibility that the potholes of the east-west course (CL, BV, AX, EA, 
FA, and those near by) might have been formed at the base of 
moulins occupying successively new positions instead of by a more 
horizontally moving stream should not be overlooked but seems less 
likely 

Thus there appear to have been two distinct local courses of the 
water, whether active at one time or not One course cascaded 
southward down the steep hill, where are A to F Ihe other led 
westward down the more gradual slope which runs across the trail 
to the south of the beach at 346 and through the valley immediately 
north of the Sug&rloaf and past the foot of the cascade first mentioned 
Here the courses join and continue west through the same valley 
(see Map 12 and PI LXXIV, Fig 2) and toward the basin of the 
email lake below 

SHORE LINES AND THJEIK RELATIONS TO THE POTHOLES 

It Is quite apparent that the erosion of the potholes took place 
prior to the formation of the adjoining beaches From a glance 
at Map 12 it is clear that the cascade from potholes G and F *nd 
others would have destroyed the beach at 284, had it then been 
present, also the stream from potholes AX, CC, etc, would have 
swept away the beaches to the west Moreover, the floors of pot- 
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holes F, UA, and UH are continuous with and a part of the shore 
deposits of the valley floor That the potholes were a result of Rhore 
or lake action is not to be considered, their depths, shapes, magni¬ 
tudes, and vertical range all distinguish them unmistakably from 
potholes of this origin 

There are strong bar beaches at 346 and 328 adjacent to the pot¬ 
hole area and incidentally reaching about the same elevation as the 
highest of them At the east end of the beach at 346, however, is a 
succession of short beaches up to 360, still higher, where the trail 
climbs the slope of the ridge north of the potholes, it crosses a 
strong set of rubble beaches ranging from 356 7 to 390 6 feet 

Beaches of the upper Algonquin group are strongly developed 
at 360 to 433 feet above lake level along the brow of the escarpment 
behind Little Current m the northern part of Mamtoulin Island * 
C orrelatives of these must exist along the Cloche Mountains, eleven 
miles to the north, even though absence of the very highest of the 
senes might bo explained by the position of the ice border If one 
makes allowance for northward rise, the highest Algonquin beaches 
should be expected in the pothole region about 480 feet above 
Lake Huron Considenng the terrain there, the wnter was not in 
the least surprised at failing to find them, but they would surely be 
discovered by a prolonged and intensive search 

The ice border was receding northward across this area about 
the time of the three-outlet phase or Port Huron Chicago stage of 
Lako Algonquin J Regardless of the exact time of this recession in 
lake history, the glacial lake was then at least 40 feet (as indicated 
by the writer's beach at 390 6), and more probably 130 feet (as 
indicated by highest Algonquin), higher than the highest potholes, 
and some 200 feet above the lowest of the pots {F), it could not 
have been lower If the potholes were then in process of formation, 
the sculpturing stream, which entered this lake, was under hydro¬ 
static pressure where it passed over the potholes, probably by as 
much as 130 200 feet head of water A precisely similar relation 
can be seen by analysis to hold for the great potholes observed by 
McKellar 1 on the north shore of Lako Superior The wnter can 
1 Writer’s unpublished notes and data 

• Ievorett, F L , and Taylor, F B US Otol Swv , Mon 63, pp 438-439 
1915 

1 McKellar, Peter, “Pot Holes North of lake Superior Unconnected with 
Lxisttng Streams,” Bull QooL Soc Am , 1 568-070 1890 
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see no sound way of avoiding the conclusion that, if these potholes 
were in process of formation toward the close of the last glacial 
penod, they were formed by streams under hydrostatic prtBsure 

ORIGIN OF THE POTHOLES 

Discussion of giant potholes formed by glacial moulins has been 
presented by many writers, especially Upham 4 He sees difficulty in 
the theory that the moulin remained stationary for a penod long 
enough to erode potholes, unless at an early or late dite in flu 
glacial penod, when ice motion was negligible Manning 6 notes 
the view of Agassiz that, owing to reforming of cre\ass<H in the 
same locality, the moulin might remain stationary though the ice 
advanced The writer wishes to point out that the majority of 
such potholes are on the tops or high slopes of hills " Upham revi< ws 
numerous instances Would it not bo natural for hills to cause the 
fonnation of crevasses? 

The potholes of thi Cloche Mountains do not seem to be neces¬ 
sarily of moulin origin hrom what the writer has seen of potholes 
in existing streams, he would consider that no great moulins were 
necessary for production of the ones in question Some of them, 
such as B f C, and F , and a few others, are of the plunge typo de¬ 
scribed by Elston, 7 and involve considerable descent of the water, 
but this would have been natural on the hillside where they occur 

It is questionable whether potholes of the mouljn or plunge type 
could be formed by water uuder hydrostatic pressure Water freely 
falling would seem more natural for their production, but no defi¬ 
nite data to decide this arc available 

If the Cloche potholes were not formed under hydrostatic pres¬ 
sure, they must have originated at an early time in the glacial 
period, when, for some reason, glacial lakes did not surround the 
ice to great depths, as at the close of the Pleistocene And in this 
case they might be considered remarkably intact 

4 Upham, Warren, “Giant Kettlea Eroded by Moulin Torrent h Bull Geol 
Soe Am , 12 25-44 1900 

1 Manning, P C, "Glacial Pot Holes in Maine r Proc Portland Soc Not 
Hist , 2 185-200 1901 

• Upham, op at , McKellar, op at , Manning op at Barker E E-, 
“Glacial Pot Hole* at Crown Point, New York/ Joum Geol , 21 469-464 1913 

T Elston E D , ‘ Pot Holes, Their Variety, Origin and Significance,' Sewn 
tific Monthly, fi 554 567 1917, 6 37-51 1918 
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Similar reasons have led to the belief that potholes along the 
ooasts of Maine and Norway were formed early in the glacial period • 
Elsewhere some have been found with glacial markings on them * 
The exact time relations and hydraulic conditions of formation of 
the potholes described must remain at present a problem 

SUMMARY AND CONCLUSIONS 

1 A group of 56 potholes, drilled m quarUito, from 1 to 20 feet 
in diameter, within an area 200 by 800 feet, on the summit and slopes 
of a hill, 281 to 352 feet above Lake Huron, were found north of 
Manitoulin Island 

2 The potholes were formed by a glacial stream previous to the 
making of the beaches m the region, and when ioe covered the sur¬ 
rounding lowlands The stream was probably responsible also for 
great drift accumulations in the vicinity, and was perhaps at¬ 
tracted here by a marked rift in the east-west Cloche Mountain 
barrier to the north 

3 They were formed perhaps by moulins, but not necessarily 
by the great tumble of water through deep crevasses, which is sug¬ 
gested by this word If the ice could have supported the stream of 
water and directed it to the hilltop around which the potholes occur 
and there freed it, its part would have been sufficient 

4 The potholes either (a) were formed by a stream under great 
hydrostatic pressure or (6) were made previous to the recession of 
the last ice sheet 10 

Univbjumtt or Michigan 

1 Upham, op oU 9 McKeUar, op eO. 

* After this paper had gone to preee the writer saw a few long-abandoned 
potholes near Whitefish Falls, Ontario, about nine miles east by north of tbs 
group described Though much Inferior in development and fewer, they appear 
likewise to bars been produced by Pleistocene stream action, for they are far out 
of reach of ordinary nver floods. They are about W feet above and 400 feet west 
of the Whitefish River, just below the logging chute and the bridge of the AJgoma 
Eastern Railway 



f’lAll I Will 



1 Looking north from llir Su^irlonf J lie lull on whieh tht |H>tholt h tn de¬ 
veloped w < nun led Pothole f twi nt\ fei t in diumi ter with i in net eon foot, wall 
m Imrk in ju the mmiller < u-ele In tlie distance is Gloeht Mount tin ltu|ge 



Tia 2 looking south from the Clin he Mountains toward the ^ugnrlouf nnd the 
North Channel of I nke Huron The hill with the potholes is enemled The 
Mugftrlofll ih l>e\ond and higher 





1 Looking northutHl from the north slope of thu Su^Hrlouf across the 
Hmftll \nlh> toward the nritfhlmnnK hike In the npt« r njjit (onier \s 
the ateop dlojK) down w hi< h formerly enscailcd n larj;e volume of water 
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m 1 One of the ft« potholes found full of wider and mIkiu 
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WELL LOGS IN THE NORTHERN PENIN¬ 
SULA OF MICHIGAN SHOWING THE 
CAMBRIAN SECTION 

FREDEJK T THWAfTEH 

INTRODUCTION 

I N 1910 the writer was assigned the problem of the age and strati¬ 
graphic relations of the Lake Superior sandstone of Wisconsin 
His conclusions were published in 1912 as Bulletin 25 of the Wis¬ 
consin Goological and Natural History Survey, entitled Sandstones 
of the Wisconsin Coast of Lake Superior It was found that the 
solution of this problem, namely, the upper limit of the pre-Cam- 
bnan of the Lake Superior district, does not lie in Wisconsin but in 
the adjacent states To the west in Minnesota the dnft cover ih 
heavy To the east in Michigan there is lack of areal continuity, for 
the ndge of Keweenawan traps intervenes between Irving's “ Western 
Sandstone ” and the sandstones east of Keweenaw Point at the 
bottom of the Paleozoic sequence Lack of financial support pre¬ 
vented further investigation on the problem, but in the meantime 
work was undertaken in northeastern Wisconsin, and extensive 
studies were made of well logs, including several in the Northern 
Peninsula of Michigan The present paper does not attempt to 
settle the problem of the true relation of the marine Paleozoio forma¬ 
tions to the older red non-marine sandstones which are involved in 
the Keweenawan folding and faulting, but only to present some 
data which bear upon the correlation of the Cambrian section of 
northern Miohig&n with the better known formations in Wisconsin 

PREVIOUS INVESTIGATIONS 

There is very little recent published information on the lower 
part of the Paleozoic section of northern Miohigan, and the work of 
Rominger 1 is still the most detailed account He applied the name 
“Lake Superior sandstone" to all the sandstones between the base 

1 Rominger, C, '‘PolaeoRoie Rock* [Upper Peninsula],” Owl Sun Mxch , 
Vol 1, Partlll 1873 
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of the "Calciferous” (now Bcekmantown) and the underlying traps 
of the Middle Reweenawan Some sandstone of later age seems to 
have beon included under the satne name A division into an upper 
light-colored member and a lower red member is clearly given 7 The 
following section was measured on Laughing Whitefish River near 
Laughing pish Point (formerly Whitefish Point) in Alger County 
The description has been changed to conform to current terminology 

Thickness 

Feet 


7 Sandstone, dolomitic, casts of u PUurotomarxa ( Calclferoua’') — 

fi Sandstone, massive soft, white makea cliffs 60 

0 Sandstone, soft, thin bedded, thin seams of blue shale 76-100 

A Sandstone, rather soft, thick-bedded, light gray, layers of quart* 

pebbles, ft few feet of dark red coarse conglomerate at the top ? 

3 Sandstone coarse hard, red and speckled, heavily bedded, cross- 

bedded, layers of conglomerate, makes cliffs 16-20 

2 Sandstone, fine tdmly red, seams of red shale 12 

1 Sandstone, thin bedded, red and white, blotched and spotted 25 


Irving* regarded this section as proving “that in the Eastern 
Sandstone we have to do with the same formation, or with its down¬ 
ward continuation, as the fossiliferous Cambrian sandstone 
There appears to be but one way in whioh this conclusion can be 
avoided, and that is by supposing that where, east of Marquette, 
the red sandstone is overlain by the lighter-colored, there is a dis¬ 
cordance of greater or less extent, the red sandstone having been 
thus separated by a relatively large time-gap from that which over- 
lies it This view was, indeed, held as long ago as 1841, by Houghton, 
who, however, so completely altered his opinion in the next few 
years ” 

In 1007 Lane and Seaman * proposed to name Irving's Eastern 
Sandstone "JacobsYille” “while the term Munising sandstone is to 
apply to the upper 260 feet of Lake Superior sandstone which 
crosses the bluffs back of Munising, dips southerly, and is white or 
light colored ” These authors also quoted the early statement by 
Houghton and listed a few fosals which had been discovered in the 
upper sandstones 

* IUd , p 81 

« Irving, It D, “The Copper-bearing Rooks of lake Superior," U S Geol 
Surf , Moru 6, pp 861-362 1883 , w , 

* Lane, A C, And Seaman, A E , * Note* on the Geological Section of Michi- 

S n Part I, The Pre-Ordovician," Journ Qeoi , 16 680-605 1807„ <?#>L Sure 
ieh , Ana, Rep for J908, pp 23-42 1809 
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The foregoing nomenclature was followed on the geological map 
published by the Geological Survey of Michigan in 1910 

In 1923 the writer 1 published an account of the results of his 
study of logs of deep wells based on samples In 1931 he was one 
of tho collaborators for the Geological Cross-Section of the Central 
United States for the Fifth Annual Field Conference of the Kansas 
Geological Society of Wichita, Kansas This section was published 
as a blue-line print and was accompanied by a mimeographed expla¬ 
nation in the guide book The route of the section is much the same 
as that here given, but it was drawn to sea-level datum 

In the last few years E 0 Ulrich of the United 8tates National 
Museum has collected fossils from the Cambrian of northern Michi¬ 
gan • 
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COMPARATIVE STRATIGRAPHIC SECTION 

Although the purpose of this paper is to present data on tho 
probable correlation of the Cambrian of Wisconsin with that of 
northern Michigan, it seems necessary to include a discussion of all 
formations below the easily recognized Trenton (Black River of 
Wisconsin) dolomite because there seems to have been much confu¬ 
sion in tho several interpretations of the underlying Ordovician 
formations Efforts to recognize tho St Peter and Jordan sand¬ 
stones in well logs have led to ascribing widely different lines of 
division and therefore to deducing rapidly varying thicknesses for 
the underlying formations 

With the purpose of testing the validity of the several assumptions 
the writer has prepared the accompanying comparative stratigraphic 
section (Fig 13), in which the top of the Mumsing sandstone is 
shown as a straight lino This horizon seems to be the best marked 
key, for it is a contact between firm dolomite, for the most part red, 

1 Thwaltea, F T , "The Paleozoic Rockj Found in Deep Welle in Wisconsin 
and Northern Illinois,” Joum Qeol 31 &29-S53 1923 

4 Ulrich, G 0 , and Reoser, C E , "The Cambrian of the Upper Miwwippi 
Valley, Part II Trilobita, Saukiinae,” Bulletin qf the Public Museum of the City 
of Milwaukee, 12 217 1933 
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WEIL LOGS USED IN PREPARATION Oh FIGURE 13 

No of localum Owner Remarks * 

1 Coleman, Wia- Coleman Canning Company Samples examined by F T 
ootuon ThWaites University of Wis¬ 

consin Noe 70444-70614 

Peehtigo Pulp and Paper Sample* examined by F T 
Company Thwaitee, U W, Nos. 64156 

54265, 54303-54310 

City well No 2 Samples examined by R A 

Smith, Publ 24, pp 238-239 
Menominee and Marinette Samples examined by h T 

Light and Traction Com- Thwaitee, U W , Noe 80432- 

pany 86558A 

Delta-Menominee Sanito- Samples 
mini Sec 16 T 38, R 20 

0 Pine Ridge Schemroel exploration, Sec Samples examined by R A 

28 T 39, R, 23, Nos land 2 Smith and I P Barrett 

Publ 24, pp 216 218 

7 Same Same No 1 (No 3 7) Diamond drill hole 

8 Eseanaba Chicago and Northwestern Samples examined by R. A 

Railroad shops, Sec 29, Smith Publ 24, pp 214-215 

T 39, R 22 and by F T Thwaitee, U W , 

Nos 50410-50452 

9 Wells Eecanaba and Lake Supe- Samples examined by F T 

rior Railroad, Sec 18, T 39, Thwaitee, U W, Nos 84846- 
R 22 84791A 

Escanaba Oil Company, Samples examined by I 1 T 

No 1 Stephenson Thwaites and by W Osgood 

Publ 37, p 282 

10 Gladstone Minneapolis, St Paul, and Driller* log, possibly with a 

Sault Ste Marie Railroad, fsw samples, Publ 14, p 237 
Sec 21, T 40, R 22 

11 Rapid River Oil test, Sec 34, T 42, R 21 Drillers' log and a few sam 

pies, Publ 14, pp 237-238 
(May have reached pre-Cam 
brian) 

12 MaaonvUle NeffwcU Sec 31,T 43,R 20 Few samples, Publ 14, p 239 

13 Nahma Oil test, Bay de Noc, See Drillers’ log 

20, T 42, R. 19, No 1 

14 Soul Choix Schoolcraft Development Samples, recorrelated by 

Point Syndicate, Sec 21, T 41, writer 

R, 13, No 2 

• The abbreviation “Publ “ in this column refers to the publications of the 
Michigan Geological and Biological Suivey 


2 Peehtigo 

3 Marinette 

4 Menominee, 
Michigan 

5 Powers 
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and underlying sandstone Thus it can be identified even in logs 
not baaed upon Bam pie examination by a geologist 

TRENTON (BLACK RIVER) 

In northern Michigan, where the Trenton (Black River of the 
Wisconsin Survey) is not underlain by St Peter sandstone, discrim¬ 
ination of the base of the formation is dependent on other means 
So far as the experience of the wnter goes, the Trenton dolomite is 
free of chert On solution in hydrochloric acid a considerable residue 
of Bhale is obtained In many places the base of the formation 
contains large sand grains, greenish gray shale, much pynte or mar- 
casite, and a peculiar very light gray dolomite 

PARTIAL LOO OF WELL OF ESCANABA AND LAKE SUPERIOR 
RAILROAD, WELLS MICHIGAN 

Thickneai Depth 



Feet 

Feet 

Dolomite, light gray to gray 

BO 

05 

Dolomite, light grey, In part pyritic 

20 

116 

Dolomite, blue and light to dark gray 

30 

145 

Dolomite, grey, bottom pyritic 

26 

170 

Total 

105 



Note — top eroded 

PARTIAL LOG OF WEI I OF PESHTIGO PULP AND PAPER 
COMPANY PESHTIGO, WISCONSIN 

Thickneee Depth 
Feet Feet 


Dolomite, bluiah grey 47 60 

Dolomite, light grey 25 85 

Dolomite, light bluUh grey, pert mottled blue and grey 25 110 

Dolomite, blue and grey floating sand, sandstone, fine, gray, 

dolonutic 6 116 

Total 103 

Note — top eroded 


8T PETER SANDSTONE 

To date, the writer has not been able to distinguish the St Peter 
sandstone as far north as the south end of the section here given 
At Menominee there is a thin sandstone at the horison at which the 
St Peter should occur, but it is far from certain that this is really 
the St Peter Where it is present in Wisconsin the St Peter inva¬ 
riably lies on the underlying formations, with a marked erosional 
unconformity Red non-dolomitie shale, locally bleached to a green- 
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gray color, as well as chert conglomerate, tells positively of emergence 
Despite the fact that no such strata have yet been found in Michigan 
the irregularity of the inferred contact of the Trenton with the under¬ 
lying formation strongly suggests a marked break The drawing of 
the line on the section is, however, subject to revision in the light of 
more refined studies of the insoluble residues 

fcEEKMANTOWN (LOWER MAGNESIAN) DOLOMITE 

The Beekmantown formation of Michigan is for the most part 
equivalent to the Lower Magnesian dolomite of Wisconsin, which 
is believed to embrace the Oneota and overlying Shakopee dolomites 
of Minnesota It consists of dolomite which is mainly gray, but 
which has some red zones, and contains much chert aud sand The 
chert is gray and yellowish gTay and ocours in three varieties dense, 
odhtic, and dolocaatic The oolitic chert is a positive marker of 
the formation Lenses of medium-grained dolomitic sandstone, some 
of them many feet thick, are abundant throughout the formation 
Thin laminae of greenish gray shale are abundant The attempts 
at correlation of the sandstone lenses in Figure 13 should not be re¬ 
garded too seriously, and the vertical exaggeration of 528 tunes must 
also be taken into account The thickness of the Beekmantown as 
here defined vanes from 90 to 380 feet 

PARTIAL LOG OF WELI OF MENOMINEE AND MARINETTE 


LIGH1 AND TRACTION CO, MENOMINEE MICHIGAN 

Thickness Depth 
Feet Feet 

Sandstone, medium gray, very dolomitic, shale, greenish gray 
Dolomite, dark blue-gray very shaly 

11 

203 

10 

213 

Dolomite, gray, shale, greenish gray 

12 

225 

Dolomite, light gray, shale, greenish gray 

Dolomite, gray, floating sand near bottom 

7 

232 

23 

255 

Sandstone, fine, light gray, dolomitic, shale, blue, chert, gray 
Dolomite, light gray, shale, greenish gray 

5 

260 

OO 

320 

Dolomite, light gray, very sandy, shale greenish gray 

6 

325 

Dolomite, light gray very fine sand 

35 

360 

Dolomite, gray, pink, sandy, chert, pink and gray 

10 

370 

Sandstone, fine, light gray, dolomitic 

15 

385 

Dolomite, light gray, some fine white sand 

50 

435 

Dolomite, white, thin layers 

10 

445 

Dolomite, light gray, very flne sand 

10 

455 

Dolomite, light gray, fine sand 

Total 

31 

304 

486 
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PARTIAL IAX. OF WELL OF ESCANABA AND LAKE SUPERIOR 
RAILROAD, WELLS MICHIGAN 

Thickness Depth 


Dolomite, light gray, some dark spots passing below to dark blue 

Feet 

Feet 

and dark gray 

40 

210 

Dolomite, light gray 

3ft 

245 

Dolomite, light gray and dark brownish gray 

5 

250 

Dolomite, light gray 

20 

270 

Dolomite light gray and greenish gray, pyntic 

6 

275 

Dolomite, light gray chert, white 

10 

285 

Sandstone, medium, gray, very dolomitic, frosted grains 

48 

333 

Sandstone, medium to fine, white 

17 

350 

Dolomite, light gray, very sandy 

10 

360 

Sandstone, medium to fine, light gray dolomitic 

Dolomite, light gray, sandy 

5 

365 

10 

375 

Dolomite, light gray 

51 

426 

Sandstone, medium to fine, light gray, very dolomitic 

19 

445 

Dolomite, light gray 

30 

475 

Sandstone, fine, light gray, very dolomitic 

6 

480 

Dolomite, light gray 

15 

495 

Dolomite, light gray, very sandy 

Dolomite, gray to dark gray 

fi 

500 

10 

610 

Total 

340 



TREMPEALEAU FORMATION 

The term “Trempealeau” waa proposed by Ulrich 7 to replace 
the name “8t La wren oe," which had been very loosely used The 
former name has never been approved by the Board of Geologic 
Names of the United States Geological Survey Present custom in 
Wisconsin is to include as Trempealeau all strata from the base 
of the cherty Lower Magnesian through the lowest firm dolomite 
layers, which are in most places underlain by a few feet of very 
glauconitic sandstone conglomerate In part of northeastern Wiscon¬ 
sin the top of the Trempealeau as thus defined Is a clean sandstone, 
which must be equivalent to the original “Jordan” of Minnesota 
The Jordan sandstone (now regarded as a member of the Trem¬ 
pealeau) is believed by Ulnch and Rower 8 to be the “emergent 

7 Ulrich, E O , 1 Notes on New Names in Table of Formations and on Physi¬ 
cal Evidence of Breaks between Paleosoic Systems In Wisconsin," Trans WU 
Acad Set , 21 72 90 1924 

1 Ulrich, E 0 , and Rewer, C E , “The Cambrian of the Upper Mlarisrippi 
Valley, Part I Trilobita, Dikelooepalinas and OsceoUnae," BulUitn of the Pvilic 
Muteum of the C\ty of Milwaukee, 12 11 1930 
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closing stage of the Cambrian ” In much of both northeastern 
Wisconsin and northern Michigan no sandstone can be distinguished 
at this horizon, and the contact is fixed only with difficulty in well 
logs Heretofore strata of Trempealeau age have undoubtedly been 
included in the Boekmantown The writer has fixed the upper 
limit of the Trempealeau at the oontact between prevailingly gray, 
more or less cherty dolomite above and prevailingly red or pink, 
non-cherty sandy dolomite below Closer determination of this 
honion by use of insoluble residues is desirable Glauconite is 
abundant m the lower part of the Trempealeau and may extend 
through it and even up mto the base of the Lower MagneBian It 
can be found easily by dissolving the samples in hydrochloric acid 
The bottom of the Trempealeau is more easily fixed than its top, 
for it is marked by an abrupt lithologic change to the underlying 
sandstone The thickness of the Trempealeau along the section 
here considered seems to vary from 30 to 130 feet This variation 
may be due in part to inaccurate determination of the top, but it is 
quite probable that, as the sandstone at the top gives out to the 
southwest, there is a disconformity between the Beekmantown and 
the Trempealeau marking the Ordovician-Cambnan boundary 

PARTIAL IOti OP WEIf OF ESCANABA AND IAKE SUPERIOR 
RAILROAD, WELLS, MICHIGAN 

Thickncw Depth 
Feet Feet 


Dolomite, pink, much fine sand 20 530 

Dolomite, light gray and pink 40 570 

Dolomite gray and pink, sandy, glauconitic 5 575 

Dolomite, light gray, some pink, sandy, part pyntio 30 605 

Total 05 


PARTIAL LOG OF WELL OF MENOMINFE AND MARINETTE 
LIGHT AND TRACTION CO MENOMINEE, MICHIGAN 

Thickness Depth 



Feet 

Feet 

Dolomite, light pink, sandy, glauconitio 

0 

495 

Dolomite, gray, dark blue spots, sandy 

5 

500 

Dolomite, gray, very sandy, pyritic 

22 

522 

Total 

36 
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PARTIAL LOG OF WELL NO 2 OK SCHOOI^CRAFT DEVELOPMEN T 
SYNDICATE, 8BUL CHOIX POINT, MICHIGAN 


Sandstone, coarse, whit* 

Sandstone, ooarse, white, some green grains, slightly dolomitic 
Sandstone, medium, white 

Sandstone, fine, buff and pink, dolomitic, shale, grooniah gray 
Sandstone, fine, red, dolomitic, shale, greenish gray 
Dolomite, buff, sandy, shaly 
Dolomite, dark red to dark buff 
Total 


1 

i 

Depth 

Feet 

Feet 

10 

1302 5 

5 

1307 5 

17 5 

1325 

10 

1335 

12 5 

1347 5 

20 

1367 5 

5 

1372 5 

80 



MAZO MAN IE SANDSTONE 

The strata underlying the Trempealeau formation in eastern 
Wisconsin are commonly termed “Masomanie” In Michigan 
these strata are part of the Munising sandstone The questions of 
the proper application of the term “M&somanie” in respect to pri¬ 
ority and the relation of the Mazomanie sandstone to the Franconia 
sandstone farther west need not here be entered upon Suffice it to 
say that the writer has for some years used the name to cover all 
the dolomitic sandstone between the base of the Trempealeau and 
the top of the underlying clean sandstone of the Dresbach The 
Masom&nie, as thus defined, is characteristically glauoonitio, al¬ 
though that mineral is much less abundant in Michigan than it is 
farther south The thickness of the Masomanie in the section hero 
described varies from 65 to 140 feet It is not unlikely that certain 
beds ascribed by Ulrich to his “Devils Lake” formation lie within 
or at the top of the Maaomanle, or possibly within what is here 
termod Trempealeau 


PARTIAL LOG OF WELL OF MENOMINEE AND MARINETTE 
LIGHT AND TRACTION CO, MENOMINEE, MICHIGAN 

Thickness Depth 



Feet 

Feet 

Sandstone, medium to fine, gray, very dolomitic 

28 

545 

Sandstone, very fine, greenish gray, very dolomitic, glauconitic 

30 

575 

Sandstone, medium to coarse, gray, very dokxnitio 

88 

613 

Sandstone, medium to coarse, white, clean 

4 

617 

Sandstone, medium, gray, dolomitic 

33 

650 

Sandstone, very fine, gray, very dolomitic 

Sandstone, ooaree to medium, gray, dolomitic 

6 

6A5 

a 

658 

Total to pre-Cambrian 

186 
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PARTIAT LOG OF WELL OF EHCANARA AND LAKE SUPERIOR 
RAILROAD, WELI£, MICHIGAN 

Thickness Depth 
loot Foot 

Sandstone, medium to coarse, light gray dolomitic 30 635 

Sandstone, modium light gray, dolomitic 35 670 

Total 65 

PARTIAT LOG OF WEI L NO 2 OF 8CHOOI CRAFT DFVELOPMFNT 
SYNDICATE, SEUL CHOIX POINT, MICHIGAN 


Sandstone, white, some dark gray grains 
Sandstone, white, some dark gray shale 
Sandstone coarse, white, slightly dolomitic 
Sandstone, coarse, white, dolomitic, shale, dark gray 
Sandstone, medium, white 

Sandstone, coarse, white, dolomitic, shale, dark gray 
Sandstone, medium white, slightly dolomitic 
Sandstone, medium, white, considerable gray dolomite 
Sandstone, medium white, slightly dolomitic 
Sandstone, medium, white to gray, slightly dolomitic 
Total 


thickness 

Depth 

Feet 

Feet 

10 

1382 5 

76 

1390 

26 

1392 5 

5 

1397 5 

25 

1400 

126 

1412 6 

47 5 

1460 

10 

1470 

12 5 

1482 5 

17 5 

1500 

127 5 



DRESBACH SANDSTONE 

For some years the writer has used the term “Dresbach” to 
include all the strata of northeastern Wisconsin which intervene 
between the highest clean white sandstone and the underlying pre- 
Cambrian Farther west and south it is possible to separate the 
top of this sequence as the D res bach and to call the remainder 
“Eau Claire” and “Mt Simon 99 In that region a division is pos¬ 
sible because the Eau Claire is shaly and contains many red strata 
The Mt Simon, which lies next to the pre-Cambnan, is much 
ooaraer grained than the Eau Claire In the region under discus¬ 
sion the entire interval is sandstone, and subdivision is impracticable 
The questions of priority and original application of these names 
cannot be here considered The thickness of the Drcsbach of this 
section reaches a known maximum of 210 feet This formation is 
locally absent in northern Michigan 
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PARTIAL LOO OF WELI OF COLEMAN CANNING CO , 
COLEMAN WISCONSIN 

Thickness Depth 
Feet Feet 


Sandstone coarse gray (base of Maxomanie?) 5 260 

Sandstone, fine to medium, light gray 55 316 

Sandstone medium to coarse white 6 320 

Sandstone fine to medium light gray 16 336 

Total penetrated 81 


PARTIAL LOG OF WELL OF ESCANABA AND IAKE 8UPFRIOK 
RAH ROAD, WEILS, MICHIGAN 


Sandstone, medium, white 

Sandstone very coarse to medium, white and pink 
Conglomerate pebbles of schist m medium gray sandstone 
Total to pre-Cambrian 


Thickness Depth 
Feet Feet 

75 745 

11 756 

_4 760 

90 


PARTIAL LOG 01* WELI NO 2 OF SCHOOLCRAFT DEVELOPMENT 
SYNDICATE 8EUL CHOIX POINT, MICHIGAN 


Sandstone, coarse, white 
Sandstone, pink, dolomitic 
Sandstone, medium, white 
Sandstone, medium pink, dolomitic 
Sandstone, medium, pink 

Sandstone, medium, cream to pink, slightly dolomitic 
Sandstone, medium gray, shale, gray, dolomitic 
Sandstone, fine, gray, slightly dolomitic 
Total penetrated 


Thickness 

Depth 

froct 

Feet 

175 

1517 5 

25 

1520 

5 

1525 

25 

1527 5 

32 6 

1560 

52 5 

1612 5 

12 5 

1625 

85 

1710 


210 


JACOB8VILLE SANDSTONE 

The term "Jacobsvide” as applied to sandstone Includes all of 
Irving's "Eastern Sandstone" shown on his map as Division I of 
the Paleosoio formations 9 It is predominantly a red sandstone, for 
the most part quite arkosic, and filled with layers both of conglom¬ 
erate and of red micaceous sandy shale Stratification is extremely 
irregular It is probably equivalent in age to the upper part of 
Irving's "Western Sandstone" of Wisoonsin, a group which the 
writer termed "Bayfield " In 1912 the writer decided that the 

• Irving, op ni , Plate XXVIII, after p 410 
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Bayfield sandstones are non-marme, a conclusion which has stood 
the test of over twenty years Irving behoved — and his conclusion 
has been accepted by most geologists down to the present day — 
that tho red Jacobsville sandstones are the conformable downward 
extension of the light-colored Munifling sandstone It must be 
realised that this conclusion was reached long b< fore the dawn of 
modern knowledge of sedimentation and that dwconfonniLes be¬ 
tween horizontal beds were then unrecognized In the light of 
present-day science a restudy of the question m the vicinity of 
Munlsing, where the contact is exposed, might disclose a vast 
hiatus involving the great pre-Cambrian peneplain Unfortunately, 
the available well logs are not sufficient to add much to the solution 
of this important question Two very poor logs in the present 
section indicate red feldspathic sandstone of a tyi#* foreign to the 
recognized Upper Cambrian If the correlation of these beds which 
is suggested on the section as Jacobsvillc is correct, it would serve 
to strengthen the hypothesis of a disconformity In this connection 
it is necessary to note that at Limestone Mountain 10 tho red sand¬ 
stones are overlain not by Munising sandstone, but by Black River 
dolomite The same condition is also true near Sault Samte Marie 11 
These facts suggest a profound hiatus, although it might lie urged 
that it may not be the base of the Cambrian, but rather the sub- 
St Peter unconformity 


CONCLUSIONS 

In the present state of knowledge the following facts have been 
established 

1 No St Peter sandstone can bo recognized in northern Michi¬ 
gan 

2 The Beekmantown formation includes several sandstone 
members which should not be confused with either the St Peter or 
the Jordan sandstones 

3 The Trenton (Black River) formation is disconformablc on 
the Beekmantown, and study of insoluble residues is needed to fix 
the plane of division more accurately than has been done heretofore 

*• Cum, E C , and Robinson, W I , “The Geolofty of Limestone Mountain 
and Sherman Hill In Houghton County, Michigan, r Mtch G*d and Bud Surv 
PuN 18, Geol Ser IS, pp 185 182 1018 

u Lane and Seaman, op ctl, p 89 
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* 4 The Trempealeau formation, as defined at present in Wis¬ 

consin, extends Into Michigan and has formerly been included with 
the Beekmantown, it can be discriminated by use of insoluble res¬ 
idues and by its red colors 

5 The Trempealeau is probably disoonformable below the 
redefined Beekmantown (Lower Magnesian), for the Jordan sand¬ 
stone is missing throughout much of northern Michigan 

6 The Masomame and Dresbach sandstones as now defined in 
northeastern Wisconsin extend into northern Michigan and form 
the Munimng sandstone 

7 It seems probable that the Jacobsville non-marine sandstone 
is separated from the marine Munising sandstone by a profound 
disconformity which marks the top of the pre-C&mbnan, but final 
conclusions on this point await further field studies If this sug¬ 
gestion proves correct we would have to return to the interpretation 
of Houghton, 11 made in 1841, that “this sandstone [Mumaing] 
rests unoonformably upon the red sandstone [Jaoobsville], the 
former dipping gently to the south or southeast, while the latter 
dipe very considerably to the north or northwest ” 11 

University or Wisconsin 

11 Houghton, Douglass, Geological Report* of Douglott Houghton, First Stale 
Geologist of AficJupan, 1837-1845, (Michigan Historical Commission, Lansing), 
p 490 1928 

11 “A short distance northwest from Munising and on Grand Island are ex¬ 
cellent exposures of conglomerate, up to 10 feet thick, composed of well rounded 
quarts pebbles principally On Grand Island the exposure in the ohffs shows 
that this conglomerate lies between an upper cream to buff sandstone and a lower 
red and white mottled sandstone The beds below the conglomerate dip gently 
in a northward direction and close above it the conglomerate dips gently in a south 
ward direction, so that at the south end of Grand Island the conglomerate is at 
water level, while at the northern end it is 125 feet or more above water level 
There is no basis for an assured correlation of the lower series, but my belief from 
Its lithologic character Is that it is the same as the Jaoobsville The upper sand¬ 
stone grades upward Into fossil-bearing beds, so that we know they are Paleosolc ” 
— WO Hotchkiss, personal communication, March 27,1933 



THE CENSORSHIP OF LENGLET DU 
FRESNOY’S METHODE POUR 
RTUDIER L’HISTOIRE, 1729 

MANSON Mil NER BRIEN 

ALL of us are curious and we penetrate with ploasure into what 
one desires to hide from us " 1 The words of this eighteenth- 
century cntic remain substantially true today, and it is with an 
interest born of curiosity as well as a desire for knowledge that the 
two-hundred-year-ojd veil of the censorship is lifted from Abb£ 
Lenglet du Fresnoy's MHhode pour Hudier Vhxslotre 1 This work 
and its Supplement passed through thirteen editions between 1713 
and 1772* and was also translated into English and Italian These 
represent several more printings than the justly acclaimed Die - 
tionnaire of Pierre Bayle* which is frequently termed the "Bible'* of 
the eighteenth century Moreover* the Mtthode was one of the few 
widely influential books which submitted *in every respect to the 
rigorous publishing requirements of the French government These 
two factors doubly enhance the value of an inquiry into the sup¬ 
pressed pages On one hand* these pages allow a glimpse of the 
author's unrestricted ideas and provide a detailed view of the con¬ 
ditions under which he wrote, and, on the other* they offer an 
unusual reverse of the common treatment accorded eighteenth- 
century thought They spread before us not the influence of the in¬ 
tellectual world upon the government* but the direct influence of the 
government upon the realm of scholarly endeavor In them the exact 
trend of the censorship is disclosed, together with its primary effect 
on the author and its consequent results upon the reading public 
Today the word "censorship" is held in opprobrium Our lib- 

1 FSre Bougeant, in the review of L'Hutinrs justifies conlre U* Homans 
Journal ds Trtoou*, July, 1733* p 1210 

1 Lenglet du Freanoy, Miihods pour tiudur Chutinre (Pierre Gandouln, Paris, 
1729), 4 vote.* gr hi-^ For a short biography of AbW Lenglet and the place of 
the Milked* among hi* extensive writings see Manton Milner Brian, "Lenglet du 
Fresnoy A Biography, Pop Mxch Aoad Sex , Aria and Letters* 18(1982) 
4S7-478. 1933 
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erty of the prow is so sacred a right that it is hard to imagine a 
thorough inspection of all published and written material except 
under the stringent necessities of war Yet this is exactly what 
confronted the eighteenth-century French historian The censor’s 
approval was obligatory for works of every sort Even scientific 
and medical books were very carefully scrutinised This system 
demanded a highly complex, well-organised machine to handle 
the enormous amount of detail Nominally the supreme authority 
was vested in the Garde den n^eaux, who worked chiefly through the 
lieutenant-general of police, who had beneath him inspectors to 
carry out his orders Dependent likewise upon the Garde den ngeaux 
were the censors themselves They were classified according to 
the type of books they preferred to examine Contrary to expecta¬ 
tion, their lot was not at all easy Every page of a book submitted 
to them had to be read, initialed, and returned with a r&um£ of the 
work itself which indicated the reasons for any required changes 
Held up to ridicule by the writers if they erred too much on the 
side of prudence, the censors themselves were liable to imprison¬ 
ment if they failed in their duties * Consequently, the fate of the 
author in the oensor’B hands frequently depended upon the condi¬ 
tions of the moment Such, briefly, was the system which confronted 
Lenglet du Fresnoy when he was preparing to publish the fifth edi¬ 
tion of his MHhode pour Uudter Vktrtotre 

In May, 1729, the Journal den sgavane announced the distribu¬ 
tion of the MHhode m these precise terms “On distnbue actuelle- 
ment aux souscripteurs la M6thodc pour 6tudier I'histoire par M 
Lenglet du Fresnoy ” 4 This fifth printing of Lengiet’g work was 
so rearranged, augmented, and corrected that today it would be 
designated as the author's definitive edition The use of the word 
actuellement in the announcement appears to imply more than the 
usual meaning Indeed, the delivery of the MHhode had been long 
delayed l rora the first opening of the lists to subscribers in March, 
1728/ and the notice of the commencement of the printing in April, 
1728/ to the final delivery in May, 1729, the progress of the book 

* Green, Frederick Charley Eighteenth Century Franc* (J M Dent and Bom, 
London, 1929) The last essay, “The libraries and the Censorship,’ Is valuable 
and interesting 

4 Journal den ofavone, May, 1729, p 947 “NouVellee UttSraires de Paris " 

* Ibid , March, 1728, pp 673-676 “Nouvelles llttdralres ” 

* Ibtd , April, 1728, p 766 “Nouvelles IitWraires " 
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had been fraught with trouble There were difficulties with the 
government because the Mtthode had apparently been illegally 
subscribed, 7 disagreements between the publishers followed, which 
ended by La Veuve Coustelier’s complete withdrawal from the 
enterprise, * and finally the censor arbitrarily exercised his power 
to command the insertion of one hundred and forty-six cartons at 
the last moment before the work left the press u The editors of 
the Journal des spawns appeared to rccogmw, then, Jienglot’s 
efforts, and it was in a sense of acknowledging the difficulties over¬ 
come that they employed the word octuellement 

Lenglet's early biographer, Michault, sarcastically remarked 
that “the abundance of cartons lets it be seen how the minister 
honored this work with his attention ” 10 Before Lenglet received 
those few coveted lines of approbation, “J’ay Id par ordre de Mon- 
eeigneur le garde des S^eaux, un ouvrage mtitul6 MUhode pour 
Hudxer Vhxstoire par M 1’abW Lenglet du Frcsnoy, et ll m’a paru 
digne de tout l'empressement quo le public t<5moigne depute longtcms 
pour Tavoir Fait 4 Pans le 18 avnl, 1729 — Gros de Bose/' u the 
M&hode had been subjected by the undersigned Gros de Boze to an 
infinite number of changes and deletions 12 Michault and De Bure 
were one in stating that the cartons of the 1729 Mtlhode were enough 
to form a rather thick volume in quarto u These cartons were 
sold separately at an extremely high price and were still avidly 
sought by collectors as late as 1761 14 The censor, Claude Gros de 
Bose, secretary to the Royal Academy of Inscriptions and Belles- 
Lettres, who became Inspecleur du Ltbratre in 1745, was somewhat 
of a scholar, a book collector, and a man of letters He cannot be 
blamed for conscientiously trying to do his duty and perhaps may 
be commended for attempting to shield Lenglet in the places where 
his advanced thought would have brought much trouble Owing to 
Gros de Bose's diligence a complete check of the censored pages 
has been preserved till today 

I Journal de TrSvoux, November 1729, p 1987, Lenglet, op ctf, Vol I 

fipitre • Lenglet op cxi VoL IV Privilege 

• Michault, J B , Mtmovree pour temr 6 1 hutoire de la vw et dee ouvraget de 
Mot wear Vabbt Lenglet du Frtsnoy (Pari® and London 1761), p 77 

>♦ find u Lenglet, op cU , Vol TV Approbation, 

u Journal de Tr&oux, November, 1729, p 1988 

II Michault, loc ctt , De Bure, Guillaume, file atu<5, Catalogue dee Iteret de feu 
M le Due de la VaUxfre (De Bure, file atn6, Paris, 1783), I, Part 3, 2 

u Michault, loo at 
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Gros de Bose had a magnificent copy of the MHhode pour Hudter 
Vhutoxre printed for himself It was hand-illuminated and incom¬ 
parably better than all others, although not entirely free from con¬ 
siderable faults ** Only two copies of the MHhode are said to have 
escaped the censor’s corrections, that of Gros de Bose and the one 
which belonged to the Due de la Valltere u Concerning the Bow 
copy the Mercure de France wrote “ Get excmplairc eat singulier en 
ce qu’il n’a point de cartons, et que Ton trouve k la fin un cahier 
de remarques sur lea changemens faits par ordro du Magistrat ” 17 
Upon the death of Gros de Boze his copy passed into the hands 
of Monsieur Camus de Limar, who in turn allowed Guillaume de 
Bure to use the censor’s own notes when De Bure was printing tus 
catalog of the library of the late Due de la Valli&re In this catalog 
De Bure reproduced the notes in their entirety/ 1 and thus the cen¬ 
sor’s own detailed account of the suppressed lines has been made 
available 

The preservation of several cartons themselves was due to the 
activity of August Beyer, who collected rare examples of surrepti¬ 
tious printing In 1734 Beyer published a curious volume which 
contained many cartons from the 1729 MHhode It has often 
been believed that Beyer published the suppressed pages completely 
A careful check, however, has disclosed that Beyer’s work contains 
only the cartons from the first volume and among these, only the 
more important passages Many of the lines printed by Beyer 
were not listed in the notes of Gros de Bose This leads to the 
supposition that Lengjet realised that his skepticism and disbelief 
would cause serious consequences, honoe he was careful to lay aside 
the most objectionable phrases before the manuscript went to the 
censor 

This assumption is strengthened by De Bure’s statement that 
eighteen changes made by Lenglet himself were included among 
the cartons 10 De Bure, however, is very inoorrect in his estimate of 
Lenglet’s personal changes Volume one of the MHhode contains 
sixty-six starred pages indicating to the binder that they were to 
replace the ordinary pagination and marking for the publio the 

u Michault, op eU , p 74 ’• De Bure, be eti 

IT November, 1783, p 133 11 De Bure, op ctf , I, Part S, 1-14 

» Beyer, August, Memanas Kuionoo-onHcae Kbrorwi roriorum (Fred Hakel, 
Dresden and Leipsig, 1784), pp 166-206 
H De Burs, op cU , pp 2-3. 
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passages touched by the censor Of these sixty-six pages only twenty 
are listed by Groe de Bore, which makes it appear that Longlet 
caused forty-six changes (Four pages were touched by both Len- 
glet and the censor) In volume two the same case reoccurs There 
arc fifty-four starred pages, only ten of which are mdicated by the 
censor Thus in the two quarto volumes of text we find only thirty 
cartons ordered by the magistrate On the other hand, ninety 
changes are due to Lenglet alone Such acts would bo very char- 
actenstic of Lenglet Inasmuch as he always attempted to make his 
literary efforts pay, profit was among his primary objectives It is 
not unlikely, then, that Lenglet placed among the cartons other 
passages more liable to governmental objection, which the censor 
did not even glimpse These would increase the collector's desire 
for the forbidden lines and bring about a correspondingly higher 
price, resulting in considerable gain to both Lenglet and his pub¬ 
lisher The fact that the changes by both the censor and Lenglet 
are marked in the text makes it clear beyond a doubt that the latter 
desired to sell not only the lines suppressed by official command, 
but also his own liberal passages, which he dared not risk submitting 
to the censor 

It is apparent that Lenglet and his publisher did not bother to 
make cartons for a few words, a phrase or a line, but were content 
to print and sell only the more prominent articles which the censor 
modified in thought and content The study of the censor’s own 
deletions must necessarily disregard Lenglet’s personal changes 
For convenience in analysis alone the magistrate's cartons may be 
divided into the following classes political, religious, personal, 
general, scholarly, and moral, so named because the reason for 
each suppression falls under one of those general headings Such 
categories are purely arbitrary, but extremely suitable for the pro¬ 
cedure of the oensorship 

The number of cartons under each heading reveals in a striking 
manner the direction of the oensor's efforts Out of one hundred 
and forty-six cartons sixty-one are strictly political, whereas only 
two are moral in the modern sense This more than anything else 
demonstrates the tendency of the government to use the oensorship 
mainly as a political check The accompanying table points out 
the various gradations of the Mithode's cartons 11 

* Figures are based on the censor s list in De Bure, op at , I, Part 3, 3-14 
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Clans 

Cartons 

Percentage 

Political 

61 

42 

Religioug 

30 

20 

Personal 

29 

20 

General 

14 

10 

Scholarly 

10 

7 

Moral 

2 

1 


The table also serves to indicate the difficulties which beset the 
eighteenth-century historian Him thought was supervised on every 
side, and nothing which was too radical or too foroeful escaped 
censure 

Out of the sixty-one political cartons thirty-seven were suppres¬ 
sions and twenty-four represented changes in Lenglet’s thought, or 
in the manner in which it was expressed As required by law, Gros 
de Boze noted the reasons for his acts Twenty-three changes were 
made because the phrase was directly or indirectly offensive to 
royalty Nor was Lenglet accustomed to spare the ministers and 
corrupt government Such remarks as, “on feroit de gros volumes 
de remonstrances, m k chaque nature de dissipation et mauvaise 
manoeuvre des commis aux finances, on faisoit dee remonstrances 
au Roi,” M were ruled out Insinuated criticism of feminine activ¬ 
ity in the affairs of the kingdom, as, “Peut-£tre a-t-il voulu nous 
instruire d\in usage qui n’a que trop paru dans la suite de tous lee 
gouvernemens, oil les femmes n’ont pas eu moina de part aux 
grands 6venemens que les plus grands mimstres,” ** likewise failed 
to receive approval Sinoe the Mtthode was published at a time 
when the policy of Pranoe, directed by Cardinal Fleury, sought an 
established peace, distinct efforts were made to remove anything, 
however minute, which might disturb the harmonious relations with 
other countries Three cartons are sufficient to show that the eye 
of the government watched all references to foreign nations wherein 
France had some interest A remark about England, "II n’y a pas 
de bonne cause en Angleterre qui ne trouve des adversairea corome 
elle trouve des protecteurs,” u was dropped The precarious diplo- 

* De Bure, op at, I, Part 3, 10, Lenglet, op at, i 137 

** Beyer, op at., p 303 From I^englet ■ manuscript of the UMdJ <Zm Ro¬ 
mani, quoted and suppressed in the Methods pour Uwhtr Vhvsloxre, 1729, and 
finally published under the name of Gordon de Peroel as the De t'usofe dev Roman* 
(Amsterdam, 1734) 

H De Bure, op at, 1, Part 3, 6, Lenglet, op at. 2 533 
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matic question of the Empire and Italy could not be discussed, and 
Lenglet’s opinion that “on aura bien de la peino it faire rovivre lea 
droits dea Lmpcreurs sur l’ltahe et de W en fain? d6clarer Row” “ 
was completely deleted Nor would the government evon nsk 
giving offense to little Portugal by a few lines which read, “Pou 
s'en faut que la description ne soit plus grande quo 1c royaume, il 
faut de la moderation en tout 99 28 Joined to the major causes for 
removal, disrespect to royalty, ministers, and foreign governments, 
were phrases offensive to the courts and common intelligence, to¬ 
gether with a ftw arbitrary changes by the censor These few 
short passages, which today would be of no apparent harm, display 
the great weight winch the ministry attached to every remark, no 
matter how insignificant, that might in any way reflect upon its 
masters, its personnel, and its policy Lcnglet did not suffer alone 
in this respect 

Although Lcnglet was a priest and a hcencit of the Sorbonne, 
his cloth did not protect his remarks on religion and the Church 
In this field Gros de Boze censored thirty cartons, seventeen of 
which were suppressed outnght and thirteen modified The ma¬ 
jority of the cases concerned the Church in general, and all such 
remarks as, “ce nYtoit point 14 s'y prendre bien que de voler les 
Protestants pour sc faire Cathohques, car I'lghae cathohque n'a 
que faire de voleurs, il n'y en a d£j4 que trop dans son sein,” 17 or, 
“Quoique Touvrage de M Bianchim ne soit pas propre 4 6tre lu 
de toua ceux qui t'tudient Thistoire, il fait paroftre plus d'erudition, 
qu'il ne s'en trouve dans ties Prtflata remains,” * **s were removed 
Minute instances of pure skepticism were found and altered Lcn- 
glet’s phrase, “Les trois enfans de NtxS sont la source commune de 
toute l'humamtt 1 , au moms lo devons-nous croire ainsi,” *• ap¬ 
peared in the MHhode without the words following the semicolon iQ 
All lines where there was a possible chance of giving offense to the 
clergy were completely deleted In regard to Nicolas de Busenval 
and Francois de Beauvilhers, eminent bishops, Lenglct’s slightly 

* De Bure, np cti, I Part 3, 8, Lenglet, op cti , 3 346 

M De Bure, op cit l Part 3, 13 lcnglet op ext t 4 357 

,T De Bure, op cti , I, Part 3, 8, Leaflet, op cii , 3 299 

M Beyer, op cti , p 109 ” Jbtd , p 176 

** Leaflet was perpetually at war with hj« censors and reestablished every 
suppressed Une that he could This particular example U found completely printed 
in MHhode pour iiudter fa giographU (De Buie 1 o!n6, Pans, 1742), 7 12 
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humorous comments were dropped “Grand et saint Ev4que, M he 
wrote about M de Busenval, “on n’en trouve plus do oette 
trempe”,* 1 and in regard to M de Beauvilhera he observed, “Ce 
sage pr^lat a quitt£ son Ev6ch6 paroe qu'il s'ennuyoit de oonduire 
de grands troupeaux, ll se r&luit, tout-au-plus & uno br^bifl ou 
deux ” “ Wbat wo would call today a fair but obvious criticism of 
the Bible was suppressed by Gros de Bore because of its possible 
influence on the readers, “L’&inture sainte que nous regardons 
comme la source la plus ancieone, je dirai mftme la plus certaine de 
rhistoire est en d&aut aur cet article [sources for all ancient history] 
Parle-t-elle de la creation de THomme, parle-kolle de la formation 
ou du r^tablissement d'un peuple, c'est toujours par rapport aux 
juifs ” “ 8uch passages widely circulated in the Mithode would have 
had a far-reaching effect upon the students of history in the early 
years of the eighteenth oentury But any result they might have 
had was absolutely stifled by the censorship Nothing, indeed, 
was too small to escape the censor’s eye Even the word infdme, 
which Lenglet used to describe the death of Jean Huss, was removed 
Despite the fact that Lenglet was & churchman in good standing 
and might have been expected to take some slight liberty with 
those of his own cloth, everything the least bit skeptical, or the 
least bit offensive to religion, dogma, popes, bishops, monks, and 
the monarchy, was either modified or removed 

Lenglet was well known among his contemporaries for his frank¬ 
ness and for his outspoken criticism of both men and books In 
this respect Gros de Bose appeared to have no leniency, especially 
when his opinion differed materially from Lenglet’s Personalities, 
rumors about authors, all which might harmfully reflect on a man, 
were taken out Under this personal heading there was a total of 
twenty-nine cartons, one fewer than for the highly important sub¬ 
ject of religion Twenty-four remarks were completely deleted, a 
greater number than for any other class exoept the political, whereas 
only five were altered Some of the suppressed passages would be 
regarded today as verging upon libel, for example "Le p£re Har- 
douin qui n’eetlme que ses prop res ouvragea est fortement accuse 

“ Dt Bure, op cti , I, Part 3, 11, Lenglet, AfWuxk pour Hudxor VkuUnr« t 

4 180 

H De Bure, op e%i , I, Pert 8,11, Lenglet, op cit , 4 189 

* Beyer, op eU , p 170 
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par sea confreres d'avoir fait disparottn le manuscnt dc TAsie et 
do l'Afnque qui restoieut k publier dt c©« Paralleles ” M Lenglet's 
observation that “M dc Lisle auroit dti, oependant, par recon- 
noissance faire syavoir au public qu'il £toit redevablc de ses plus 
belles observations au P£re du Haldc, Jteuitc main peutnfttre 
que I'envie de paroltrc auteur onginal a cmpOcW M de Lisle d'etre 
auteur Equitable et reconnoissant,” M was less serious It was per¬ 
haps justified in regard to an author who took care not to reveal 
his sources, nevertheless the magistrate dropped it Ivven Lenglens 
sharp comments, such as “aspirer encore k celle dc mauvais auteur, 
e'est un titre de trop,” K found their way into the censors scrapbook 
Unlike Lenglet, who was rarely backward m seeking a quarrel with 
the Jesuits, Groa do Boze seemed afraid of their organ, the Journal 
de Trtvoux He removed entirely Lenglct's rt marks about two 
Jesuit authors, the Pdres Catrou and Rouill6, even though Lenglct's 
criticism, couched in sharp language, of their manner of writing, 
use of material, and notes was extremely well founded 17 As the 
suppressions m the category of personalities unply, nineteen cartons 
were considered injurious to books and authors, four were detri¬ 
mental to the character of monks and to religion, and six were 
arbitrary changes made by the censor because Ins ideas were not 
in accord with those of Lenglet 

The broad term “general,” covers a multitude of Lenglet's sms 
in the eyes of Gros de Boze This classification, though not so large 
as those of politics, religion, and personalities, accounts for ten 
per cent of the cartons, fourteen m all By the magistrate's com¬ 
mand thero were nine suppressions and five changes The following 
comment, “oe n'est pas que le hvre ftit assez bon m asses mauvais 
pour le fair© brfller, car e’en sont les deux motifs, raais ll y avoit 
dee choses qui d£pIaisoient/ J 11 reflected directly upon the conduct 
of the censorship and so was obliterated Also a caustic remark on 
the press, “Les Mercures fran$ois ont repris dans oes dermers temps 
1’estime qu'on leur avoit refuse auparavant, tant pour Je detail des 
faits que pour la nature des actes qu'ils contiennent,” *• underwent 

•• Ibid , p 108 The Paralleled mentioned wbj> written by Philip Briet, 
ParaUtk QtoQrapfoaf, 8 vote , 4° (Paris, 1048-49) 

• Ibid , p 109 * De Bure, op at, I, Part 3, 9 

* T flee Beyer, op cxl , pp 200-201 
H De Bure, op cxl, I, Fart 3, 10, Lenglet, op oil , 4 120 
** Beyer, op ctL, p 170 
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the same fate "C'est un morceau tr£s prfoieux et qui a M vol£ 
au d£p6t des affaires £trang£res qui est au Louvre,” 40 was a passage 
capable of giving offense to ministers and the government It, 
too, was taken out by the censor A majority of cartons in this 
category, seven, were made because they displeased Gros dc Bose, 
three gave offense to Royalty and nobility, the reasons given for 
the remainder were skepticism and Lenglet's too free statement* 
about commerce Thus it is quite evident that not one province 
of the author's thought was unexammed by the government 

The last two categories, scholarly and moral, account for eight 
per cent of the total number of cartons In the former class there 
were ten, five suppressed and five modified I he reasons for these 
changes were equally divided Gros dc Bozc believed that five of 
LengletY passages were definitely harmful to established reputa¬ 
tions, the other five comments were cartoned because the censor 
disagreed with Lenglet’s judgments Only two cartons, or one 
per cent, can be classified as removals on moral grounds Both of 
these the magistrate considered ironical and skeptical, and both 
were suppressed 41 

Perhaps the most surprising point in this study of the censorship 
is the apparently complete reversal of its purpose Today moral 
reasons are the only cause for the existence of the censor in tunes 
of peace When Lenglet wrote, however, morality accounted for only 
one per cent of the censor’s attention, yet Lenglet has been regarded 
as displaying in his writings "no more morality than a cat ” It 
would appear that the censor was deliberately indifferent to the 
moral questions involved This, however, is not strictly true The 
M&hode rarely deals with moral factors, and even less frequently 
descends to vulgarity Only twice did Lenglet exceed the limits 
of eighteenth-century propriety, and m both instances he was 
checked by the censor But with his usual temerity he reprinted 
both passages in the De Vuaage de* Roman* five years later This 

*• De Bure, op at, I, Part 3, 14, Lenglet, op at , A 468 

** The available copie* of tbe Wiihode pout Uvdxer VhitUnr • are laws unto 
themselves for the number of cartons bound in each one Tbe copy po—oaoed by 
the University of Michigan contains a great many, my own copy, formerly the 
property of the BibUotb^que dee Chapelies, ha* several, as does the copy in the 
Library of Congress The number of carton* included in each copy probably 
depended upon the desire of the original purchaser and the price he was willing 
to pay 
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work appeared secretly The astonishing lack of criticism on moral 
grounds may be more accurately laid to the fact that books con¬ 
sidered vulgar, immoral, and licentious never appeared before a 
ansor, but were printed either in foreign countries or secretly in 
France, without approbation or pmnttge 

A great deal of pettiness is found, especially in the censor's 
treatment of minor points Arbitrary changes in (he use of words, 
in judgments, and in opinions are very evident in the general and 
scholarly classes Indeed, twelve per cent of all the enrtons have 
as a raison d’Ure the magistrate's expressed disagreement with the 
author's statement 42 This alone reveals the tremendous power of 
the censor to change the style, ideas, and conclusions of an author 
In the case of Gros de Boze, it is only fair to remember that he was 
a scholar and a man of letters, consequently, the MHhode did not 
greatly suffer But such power in the hands of an indifferent and 
uneducated man became immediately dangerous, and many a work 
was unquestionably harmed by the ignorant abuse of the censor's 
privileges 

Though in the present case the censor did not destroy the indi¬ 
viduality of the MHhode , nevertheless he made certain distinctly 
retrograde changes in regard to Lenglet's historical thought The 
tone of Lenglet’s writing in the censored cartons was markedly 
skeptical and ironical He made statements that no churchman 
could freely make, and he pushed hm historical point of view to 
the utmost limits permitted by the development of Cartesian phi¬ 
losophy 

Lenglet’s method and his treatment of historical problems were 
direct outgrowths of the Cartesian search for truth, which, earned 
to its greatest extent, could only result in two points of view, ration¬ 
alism and what we now term the scientific method Both sought 
the truth, the former by the attempt to build up a factual explana¬ 
tion from an a prion conclusion, and the latter by the amassing of 
many small truths from which the conclusion was formulated Al¬ 
most alone among eighteenth-century scholars Lcnglet du Fresnoy 
adopted the latter method and clung to it until he was overwhelmed 
by the widening tide of rationalistic thought and stifled by the censor¬ 
ship 

The practical demonstration of Lenglet’s then novel method of 
“ Arbitrary changes 1 Personal ' 6, General, 7, Scholarly, 6 
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approach suffered most at the hands of the censor Gros do Host 
had no quarrel with Lenglet's theories, but he did object In the 
name of church and state to Lenglet’s examples Unfortunately, 
Lenglet chose to work out his point of view using as material deli¬ 
cate questions of dogma and pertinent Biblical statements Fore¬ 
most among these passages was the demonstration that the Flood 
was not universal and could not have been Here hiB proof was 
built up along strictly modern lines, culminating with the heretical 
conclusion, “Lc deluge n'a pas 6tt universal" w Gros de Boze 
eliminated without mercy every line of such reasoning, and without 
proof Lenglet’s theory was valueless lie was left an emasculated 
MHhodts which, although containing enough skeptical ideas and 
rationalistic expoations to arouse clerical wrath, 44 failed to present 
a definite practical demonstration of his manner of solving a his¬ 
torical problem It can be doubted whether Gros dc Bose realised 
the general destructiveness of Ijenglet’s theory in regard to the 
prevailing historical conceptions Ail that was necessary to cause 
the censor to act was the evident knowledge that Lenglet was ap¬ 
parently attacking the Church and dogma The attack was sup¬ 
pressed, and with it the theory of the factual approach, which was 
not to regain its advocates until more than a century had passed 

The Marquis d’Argens offers a glimpse of the uncenaored Mb* 
thode'z possible influence “Le p£re du Halde," writes Argons, 
"£toit J&uite, par consequent obhg<5 & certains m^nagemens D’ail- 
leurs s’jl se fflt cxphqu£ aussi sme^rement que l’abb£ Lenglet, on 
eut fait supprimer de son livre, ce qu'il auroit dit it ce eujot, comme 
on I’a fait 6ter de l'abb£ Lenglet ” 44 Argens regards Lenglet as a 
true scholar and a true philosopher, and in his pseudo-philoeophical- 
historical discussion of the Flood Argens follows Lenglet exactly, 
appearing to admire his sincerity and capable treatment Although 
it is difficult and practically impossible to estimate the effect of an 
uncensored Mtthode upon a reading and thinking public, it is safe to 
state that its widespread influence would have been even more 
extensive if the orneor had not limited Lenglet’s most advanced 
theories to the few wealthy collectors who could afford the cartons 

a These passages are too long for reproduction hare, see Beyer, op c%i, 
pp 170-176, 186-195 

44 Brian, op cti , p 467, Journal de Trivouz, November, 1739, p 1987 

41 Le Marquis d Argens, La PKtlotopMe de bonsens (Paupie, I* Hays, 1746) 
1 49, note 



Censorship of Lenglet’s u Mtthode” 


439 


That Abb6 Lenglct's MStkode pour Hudier Vktsloire suffered at 
the handB of the censor is beyond all question of doubt The last 
mmute changes ordered before it left the press were inconvenient, 
but not important The suppression of Lenglet’s frequently caustic 
personal remarks may have rendered him angry, but they brought 
forth no public comment The top-heavy numtier of political and 
religious cartons as opposed to the few mad* on moral grounds is 
not unexpected in a government which sought to presene iteelf from 
criticism Indeed, all dwindle into insignificance beside the fact that 
one brain, acting as a government agent, had the unwitting power 
to change the course of historical thought for more than a century 49 

Altocd Holbrook Colllok 
Lebanon, Ohio 


44 Summary of the censor h change* 



Carton* 

Suppression* 

Changes 

Percentage 

Chief reasons 

Political 

61 

36 

25 

42 

Offensive to royalty, 
governments for 

eign countries, and 
religion 

Religious 

30 

17 

13 

20 

Offensive to Church, 
Bible dogma, popes, 
monks and religion, 
skeptical 

Personal 

20 

24 

fi 

20 

Offensive to religion 
and the censor or in 
junous to an author 
and his works 

General 

14 

0 

5 

10 

Offensive to royalty 
and in disagreement 
with censor 

Scholarly 

10 

6 

5 

7 

Harmful to reputa¬ 
tion and displeasing 
to censor 

Moral 

2 

2 

0 

1 

Ironical and offen¬ 
sive to censor 




THE MICHIGAN CONSTITUTION OF 1835 
iurold m mm 

I N URGING upon the inhabitant* of the Territory of Michigan 
the desirability of framing a constitution and state governim nt 
the proponents of immediate admission advised the txirciw of a 
power that they sincerely believed had ben n reserved to th( people 
by the Ordinance of 1787 As an incentive to settlement within the 
Territory, the fifth article of the Ordinance held forth tin promise 
that " whenever any of the wild States shall have sixty thousand 
free inhabitant* therein, such State shall be admitted by its dele¬ 
gates, into the Congress of the United States, on an equal footing 
with the original kStates, in all respects whatever ” 1 In conformity 
with the provisions of the original deeds of cession, these articles of 
the Ordinance had been designated as a solemn compact, irrevocable 
except “by common consent ” The people of Michigan had never 
consented to the repeal of this compact, and it was now claimed 
that, since her population exceeded “sixty thousand free inhabitants," 
the Territory, upon the adoption of a state constitution, was en¬ 
titled to exercise her right to admission 1 Nor were these arguments 
totally unsubstantiated m fact 

The question had first been raised in Congress as early as 179ti 
When the population of the lerritory of Tonnes#*! had been ascer¬ 
tained to exceed “sixty thousand free inhabitants/' a constitution 
was adopted and the Territory demanded admission to the Union 
as a nght — “a right which Congress could not deny" — guaranteed 
by the original deed of cession and the Ordinance Ihe fnsuing 
debates in the House of Representatives presented a division of 
opinion among the members on the question The proposition that 
“ Territories of the United States could, at their own mere will and 
pleasure, and without the declared consent of Congress, erect thern- 

1 Untied State* Vtatute*, I 52 

1 Governor Mason declared that “the only discretion left for Congress to 
exercise in to determine, that our constitution la ‘Republican ” — Mautage* 
cf the Governor* of Michigan (edited by G N Fuller, Lansing 1925), I 125 
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selves into a separate and independent state, M aroused considerable 
resentment In the House* However, the merits of the particular 
case overcame the opposition and Tennessee was reluctantly “de¬ 
clared to be one of the United States of America " 4 

Governor Mason, who had familiarized himself with the cir¬ 
cumstances under which Tennessee had been admitted, became the 
principal proponent of the theory in the Territory, and argued 
that the inhabitants of Michigan should likewise assert their rights 
and demand admission without awaiting the passage of an enabling 
act by Congress 1 

Finding justification for its action either in the force of Mason's 
argument or m the belief that a Congressional enabling act would be 
considered retroactive, the legislative council proceeded to author¬ 
ize the inhabitants of the Territory to choose delegates to frame a 
constitution for the proposed state of Michigan 4 

In authorizing the election of delegates to form a constitutional 
convention the oouncil acted upon its own authority and sought 
no official mandate from the people beyond the unconvincing results 

1 Benton a Abridgement of the Debates of Congress (New York, 1857), I 754- 
759 

* Un\ted States Statutes, I 401-492 “The claim* of Tennessee to admission, 
based upon the provisions of the Ordinance of 1787 did not receive from that body 
[Congress] a ready or unquestioned assent ' — J A Jameson, The Constitutional 
Convention Its History , Powers, and Mods of Procedurs (New York, 1867), pp 159- 
167 The question was again raised, in a somewhat different form, when Con¬ 
gress threatened to interfere with the convening of tho first Ohio convention See 
Jacob Burnet, Note* on the Early Settlement of the Norih-We$tcn\ Territory (Cin¬ 
cinnati, 1847), pp 497 501 See also Bentons Abridgement, pp 648-653 

* Messages of the Governors, pp 125 128, 121M38, 158-176 For further dis¬ 
cussion of the compact theory of the Ordinance see T M Cooley, Michigan , A 
History of Governments (American Commonwealth Series, Boston, 1905), pp 211- 
220, J V Campbell, Outlines of the Political Hutory of Michigan (Detroit, 1876), 
pp 440-462, W C Haight, "The Binding Effect of the Ordinance of 1787,” 
Publications of the Michigan Political Science Association, Vol II, No 8 (Sept, 
1897) The Supreme Court of the United States declared that the Constitution 
superseded the Ordlnanoe of 1787, and that such provisions of the Ordinance as 
were not inconsistent with the Constitution remained in force only so far as they 
were validated by acts of Congress or state laws See Strader vs Graham, 10 
How 81 

* Mason was persistent in his contention that Congressional action was un 
necessary "The legislative oouncil, in obedience to public sentiment, and by 
virtue of an authority derived from tho Jrrepealable ordinance of seventeen hun¬ 
dred eighty-seven, passed 'an act to enable the people of Michigan to form a con¬ 
stitution and state government *" — Messages of the Governors (Feb 1, 1836), 

p 160 
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of the election of 1832 This presumption of power gavo nse to a 
bitter controversy which, though partisan in nature, was earned 
to the floor of the convention *lhe Conservatives conceded that 
the power to form a constitution rested with the people, but by what 
authority, they argued, could the council presume to empower the 
people to exercise a power vested exclusiv* ly m them? Additional 
embarrassments were averted in that the council, after authorizing 
the election of delegates and fixing the date of the convention, did 
not presume to go farther and instruct or restrict it in the perform¬ 
ance of its duties 

This absence of legislative restriction was undoubtedly the result 
of oversight and expediency, but proved fortunate in consequence, 
and accommodated the convention to the theory of popular sov¬ 
ereignty expounded by the Mason group When questions pertain¬ 
ing to the legal position of the convention and the scope and extent 
of its powers arose, the convention was at liberty to consider itself 
convened in response to popular authonty, derived directly from 
the Ordmanoe of 1787 Consequently, the Act of January 26, 
1835/ in spite of its wording, was conveniently interpreted as 
recommendatory rathor than mandatory In acting favorably upon 
the recommendation the people discharged the council from fur¬ 
ther responsibility and invested the convention with complete au¬ 
thonty 8 

Untrammeled by Congressional or other legislative restraints, 
the convention regarded itself responsible directly to the people, 
and, once it was convened, was free to define its own jurisdiction 
“Such a body,” says Professor Holcombe, “is a revolutionary rather 
than a constitutional convention, and tho extent of its powers 
would apparently be determined by itself, subject only to the limits 
which the people in their capacity of ultimate sovereign may be 
able to impose ” 1 A semblance of constitutional regularity may be 
obtained for the Michigan convention by regarding the act of ad¬ 
mission as retroactive in effect 

This legal position of the convention was not clearly fixed in the 

? The Statehood Act Michigan Territorial Law* III 1350 1350 

• Professor A N Holcombe, State Government in the United State*, 3d ed 
(New York, 1931), p 131 advanced the following theory “The calling of a con 
ventlon, therefore, without a vote of the people must be regarded aa an abdication 
of power by the regular legislature in favor of an extra-oonetitutional body ” 

* Op at , p 131 
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minds of the delegates when they assembled in Detroit on the 
eleventh day of May, in fact, the sovereign character of the assembly 
became disclosed only as the convention was faced with practical 
difficulties in the performance of its duties Through a senes of 
final determinations on issues of necessity or expediency, it defined 
its own jurisdiction and established its responsibility to the people 
John Norvell and William Woodbndge, representing opposing inter* 
ests, and bitter political enemies were agreed that the convention 
was basically independent of legislative control 10 “It is not pre¬ 
tended,” Woodbndge is reported to have said, “that the Legislative 
Council had any authority to pass a law calling a convention of 
this sort , it is entirely recommendatory and could not tram¬ 
mel or control this body by its provisions, and this convention 
is left free to pursue that course which truth and justice may vin¬ 
dicate ” 11 

The convention, slowly outlining this unlimited junsdiction as it 
progressed, drew upon its own authority to perfect its organization 
and adopt its agenda It fixed the compensation of its members 
and officials, ls it appropriated money to defray the expense of 
“fitting up this hull for the accommodation of this convention,” 11 
and to compensate persons for the use of committee rooms 14 Again, 
it ordered the remodeling of the Capitol and authorized the first 
legislature untier the state government to appropriate the necessary 
money 11 The convention deviated even farther from its primary 
purpose in recommending a special election for Jackson County, 1 * 
in joining freely in the Ohio boundary controversy, 17 and in at¬ 
tempting to enter into a compact with Congress regarding the 
disposition of certain public lands within the Michigan Territory 18 

10 Democratic Free Press, May 28, 1835 

11 The Michigan Whig, May 28, 1835 Thii opinion mu ahared by many 
others Hiusell Hriggit, a delegate from Waahtenaw, said that the Idea of legis¬ 
lative control 'Vm to hie mind truly preposterous” See The Monroe Sentinel, 
May 23 1835 Hoes Wilklna, territorial judge and delegate from Lenawee, 
thought that, even though the convention had been convoked to form a constitu¬ 
tion, it might in view of a crisis attend to other affaire See Journal and Courier, 
May 20, 1835 

u Journal oj the Proceedings of the Contention to Form a Constitution for the 
Stale of Michigan (Detroit, 1835), pp 169-170, 190, 195-196, 198, 222 
u Ibid , pp 71 72 
« Ibid , pp 205-206 
» Ibid , p 210 
* T Ibid , p 11 et jxwitm. 


« Ibid , p 32 
« , p 219 
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Likewise, it exercised its discretionary powers in d< tmnimng whether 
or not the constitution should be submitted to the people for ap¬ 
proval l * 

Pursuant to the Act of January 26, the delegates elected in the 
Apnl election met at the Capitol in Detroit on the morning of the 
second Monday m May, 1835, 20 and proceeded to form a conven¬ 
tion to frame a constitution for the proposed state Though the 
delegates were men of integnty and possessed of Hound political 
convictions, they were, for the most part, wanting in political ex¬ 
perience, in an understanding of parliamentary procedure, and m a 
knowledge of the fundamentals of constitutional law Among their 
numbers there were, however, several who had had t\pfr»me as 
members of th( territorial legislature or (ourts, and, in a ft w » xcep- 
tional cases, the delegates’ political activities had not bun confined 
to affairs of the Territory These few were adequately qualified to 
lend intelligent leadership to the convention and properly direct its 
activities a ‘ 

The convention was a truly typical cross-section of the life in 
the Territory at the time the democratic victory in April had 
been a sufficient guarantee that the interests and points of view 
represented were to be those of the masses of the people rather than 
those of the more fortunate few In the selection of delegates by 
far greater emphasis had been placed upon their ability to under¬ 
stand the needs and the desires of the people than upon their ability 
to interpret these needs and desires m legal and constitutional forms 
Reflecting the economic status of the Territory, almost all the dele¬ 
gates were men of small means — a few wire wealthy in their own 

l * Ibid p 27 

Seventy three delegates presented their credentials in time to part cipate 
in the opening session The remainder appeared in the course of the next two 
days The credentials of all but two of the eighty nine deU gates had been ap¬ 
proved by the committee on elect! one by Wed need ay, May 13 8o« Journal of 

the Convention pp ft 10, 2(1-22 

” William Woodbndge had served in both houses of the Ohio legislature 
before removing to Michigan Among the most important offkes he filled in the 
Territory were secretary and acting governor, dt legate to Congret» and judge of 
the territorial court At the time of the convention ] umus byon was territorial 
delegate to Congress Ross Wilkins was prosecuting attorney in Pittsburgh 
Pennsylvania, when appointed to the territorial court b> President Jackson 
John Me Don ell had served several terms an president of the legislative Council 
John Biddle and John Norvell had been actively interested m public affairs in one 
Capacity or another, throughout their lives 1 he former served one term as terri 
toriai delegate to Congress. 
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right or were agents of wealth — and over one half of them were 
actively identified with agricultural pursuits a 

Approximately fifty per cent of the delegates were actively en¬ 
gaged in farming, a few divided their time between their farms and 
other occupations About twenty were occupied in business pursuits 
as merchants, mill-operators, lumbermen, and traders, but almost 
all were selected from among the less prosperous classes 2 * Ihere 
were among them at least ten lawyers actively engaged in the practice 
of their profession, and several others who hod had some legal train¬ 
ing Among the remainder were two surveyors, three doctors, an 
editor, an architect, and a school-teacher u 

Likewise, the social position and the educational advantages 
enjoyed by the delegates were fairly representative of those of the 
people generally Many had received excellent training in the ele¬ 
mentary schools of the older states, some had attended academies 
and colleges, but for the most part their education was of a more 
practical nature, acquired outside books and classrooms w 


” A majority of the delegates were of New York and New England origin 
The published biographies of seventy-two of the delegate* disclose the following 
distribution according to birth 


New York 

New England 
Connecticut 
New Hampshire 
Vermont 
Maine 

Rhode Island 

Middle Atlantic 
Pennsylvania 
New Jersey 
Virginia 


27 

15 


14 


Other state* 
Michigan 
Ohio 

Kentucky 

Foreign countries 
Ireland 
Canada 
Scotland 
Engl and 
France 


Several bom in other states spent considerable time in New York before immi¬ 
grating to Michigan See Michigan Biographic (Lansing, 1924) 

" Many of these small businesses laid the basis for large commercial orgamsa 


tions. 

* "We [Wells and Adam] were the youngest members of the convention, 
elected, possibly, for the mere purpose of contrast, for In the assemblage were men 
with whitened locks and large experience hi life, men of almost every vocation 
were there, the largest proportion of faming class, mechanics, millers, and 
editors, also clergymen, some of the medical profession ”, and the 
lawyers- "Such was the composition of the convention, the largest proportion of 
them eminently practical men ” See H G Wells, “A Sketch of the Mem¬ 
bers of the Constitutional Conventions of 1835 and 1850,” Michigan Pwnser and 
Htrtoncal CoU&twni (hereafter cited as M P H C ), III (1879-80) 87 

“ Very few of the delegates were oollege graduates, John Biddle had gradu- 
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As the convention denoted an economic and political turning 
point in the history of Michigan, it marked a similar period in the 
lives of many of the delegates Most of the delegates were men 
approaching the prime of life, 1 * about to reap the rewards for their 
early sacrifices and endeavors Before the assembling of the con¬ 
vention a vast majority of the delegates were unknown beyond their 
immediate communities, since their political experiences had been 
limited to the inauspicious realm of local politics But election to 
the convention presented to those who were politically ambitious an 
opportunity for rapid advancement Approximately fifty per cent 
served thereafter at hast one term in the Michigan legislature, and 
six were later elected to the Congress of the United States — three 
to each House 17 Three served as governors of the state and one as 
lieutenant governor, 38 and two made enviable records as Supremo 
Court justices 39 The high and responsible positions so creditably 
filled in later years by these men attest the lofty character of the 
first constitutional convention of Michigan 

Edward D Ellis, a delegate from Monroe and editor of The 
Michigan Sentinel , thus characterized the assemblage for the benefit 
of his readers “The convention is composed of about 90 members 

ated from Princeton, Edward Mundy from Rutgers College, Hezekiah Wells, 
from Kenyon College, Isaac Crary, from Irinity College, Roes Wilkins, from 
Dickinson College, Pennsylvania, John Adam held a college degree conferred in 
Scotland, Ebcnezer Raynale was a graduate of a medical college 

" The average age was forty four years The oldest member was Louis 
Beaufait, seventy-five yean of age, the youngest, Hezekiab Wells, twenty-three 
17 Lyon Norvell, and Woodbridge were elected to the Senate, Crary, Lyon, 
and McClelland, to the House Biddle, as a Whig candidate, barely missed elec¬ 
tion to the Senate 

" McClellan, Barry, and Woodbridge Mundy was the first lieutenant 
governor of Michigan 

” Manning and Mundy Among others who soquired political fame were 
Adam, Wells, and Wilkins Many of the delegates became completely absorbed 
In their businesses and professions and played a part in the development of the 
state comparable to that of those who sought political advancement Several of 
the delegates sat also in the constitutional convention of I860, namely Ammon 
Brown, Isaac E. Crary, Robert McClelland, Seneca Newberry, Kbeneser Raynale, 
Alex R Tiffany, and H O Wells. The latter was also a member of the constitu¬ 
tional commission of 1873 

n “It was one of the ablest bodies of men ever assembled in Michigan It 
embraced in its membership future congressmen United States senators, several 
governors, a justice of the Supreme Court, a United States judge, and n cabinet 
officer ** (McClelland served as Secretary of Interior under President Pierce ) 
See H M Utley and B M Cutcheon, Michigan at a Province , Territory and btate, 
(As TuwxtyStxth Member of the Federal Union (New \ork, 1906), II 320 
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~ oe intelligent a body, perhaps, os has ever before assembled on a 
similar occasion The people in their selection, doubtless, hod a 
singular eye to their practical good sense and honesty rather than 
to their brilliancy There are ne\ertheless a sufficient number of 
gentlemen of showy talent, to render our deliberations both amusing 
and interesting and, indeed, there is scarcely one of the whole body 
who is not capable of exprt ssnig himself creditably and publicly ” ,l 

Intent upon harmonizing intraparty differences off the floor of 
the convention and capturing the delegation with a smooth-running 
organization, the Democratic leaders called a party caucus for 
Monday morning pnor to the first session 82 The Democratic nomi¬ 
nation for the presidency was tendered to John Biddle, of Wayne, 
only after Lucius Lyon and John McDouell had declined to serve 
in that capacity Owing to the overwhelming Democratic majority 
thm nomination was tantamount to election, the Whigs offered no 
candidate and Biddle was elected on the Becond ballot 18 The 
organization was com pie toil m the following days with the adoption 
of rules and the naming of standing and select committees As 
might have been anticipated, the organization and procedure were 
patterned after those of the legislative council and were reshaped 
as necessity demanded 84 

With such a model the completion of the preliminary organization 
was a relatively simple matter But when the delegates directed 
their attention to the more difficult task of drafting a constitution, 
being without legislative precedents, the dearth of political experi- 

11 7 he Michigan Sentinel, May 30 1835 

u The Statesman May 23 1836 

H On the first ballot Biddle received twcnty-nlx vote#, Mundy twenty-two, 
J>on ten, Wdkfne, eight, and McDtinell, two On the second Biddle received 
thirty-six votes against twenty two Tor Mundy and was declared elected See 
The Ann Arbor 4rgu*, May 23 1836 The other Democratic nominees were 
also elected, namtl> Charles W Whipple and Marshall J Bacon, secretaries, 
01mstead Hough, sergeant-at-arms, and Thomas I<ee, doorkeeper The presi¬ 
dent was the only official chosen from among the delegates 

** The first standing committees named were rules, legislative, executive, 
judiciary, elective franchise, miscellaneous affaire and elections Other commit¬ 
tee* were named as necessity or whim dictated, among them those to draft a con¬ 
stitution, expenditures, to arrange the constitution, University lands, education, 
internal improvements, militia, incorporations, bill of rights, boundaries, printing, 
appointing power and tenure of office, change of the territorial government, ways 
and means, apportionment, capital punishment, amendment, submission, name 
of state and revision Among the select committees were those on the Ohio bound¬ 
ary controversy, order of business, and expediency of daily prayer 
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ence and adequate leadership became evident Many of the dele¬ 
gates, professing no knowledge of constitutional law or procedure, 
had, nevertheless, numerous provisions which they hoped to incor¬ 
porate in the constitution w These were presented in tho form of 
resolutions and disposed of, in the absence of a suitable procedure, 
by reference to one of the standing committees A majority of 
these resolutions pertained to the body of individual liberties set 
forth in state constitutions, or were proposed limitations upon the 
agencies of government, designed to secure individual freedom Un¬ 
fortunately, these resolutions contributed nothing fundamental, but 
added to the original confusion and incited a considerable amount 
of debate on trivial matters during tho opening days of the session 
All in all ten days elapsed before the convention became seriously 
engaged in the business of drafting a constitution M 

Among tho delegates there were, however, a few who had foreseen 
the evident difficulties and sought to avert further confusion and 
disorders To this end Edward D Ellis, of Monroe, introduced a 
resolution on May 13, calling for the appointment of a committee 
of nineteen members, “whose duty it shall be to prepare and report 
to the Convention, for their consideration, & draft of a constitution 
for the contemplated state of Michigan ” ,TV 

This committee met as a whole on the fourteenth and fifteenth 
to undertake its commission, but it was at once evident that it 
could not function It was large and unwieldy and represented 
too many shades of opinion With its usefulness thus threatened, 
Ellis overcame the difficulty by selecting five of the members to 
prepare the draft in secret “They met [at John Brunson's] and in 
secrecy worked night and day, when not attending the sessions of 

* “Until then the convention had mode no prograas, for there wen a number 
of the delegates who had a pet theory on this or that subject, that each wished to 
see embodied in the constitution, and was working to bring about It was easily 
seen that but little if any real progress could be made in the direction they had 
gone." — George H White, “Townsend & Gidley," M P H C , XIV (188ft) 
407 

* “Thus up to May 18th, Inclusive, we see the convention have merely got 
organised, and have, as yet, approached no question of constitutional law " — 
Tho SUtimwh May 28,1838 

ir Journal cj tho Conceal ton, p 17 The resolution was immediately adopted 
and the following delegates were appointed by the president Ellis, Ferry Van 
Every, Beaufalt, Herrington, Irwin, Chapman, Newberry, Miller, 0 White, 
Noble, Brewer, Ellen wood, Curt vs, H Porter, Gidley, Crary, Odell, and Shell- 
house 
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the oomnuttoe, and completed such a draft, and presented it to the 
committee on the 18th, somewhat to the surprise of all except the 
five " 

This committee made its first report to the convention on the 
nineteenth In UUb report it presented for consideration a partial 
draft of a constitution, which included a bill of rights, a provision 
on the distribution of power, and an article on each of the three 
departments of government 18 With the submission of the report 
the convention for the first tune turned its attention to its primary 
purpose, the drafting of a constitution 

Not only did the draft present concrete proposals for considera¬ 
tion, but it suggested a mode of procedure which greatly facilitated 
its labors The proposals were divided according to subject-matter, 
and each general topic was referred to a standing omnmittee for 
further study After a more or less careful investigation these com¬ 
mittees reported the articles, together with amendments and rec¬ 
ommendations, to the convention, where they were considered in 
committee of the whole In almost all cases it was at this stage of 
the procedure that the articles were whipped into final form, and 
adequate majorities were created to insure adoption Further 
debate was, however, unrestricted, and in a few exceptional cases 
was prolonged before final agreements were obtained 40 Roll-call 
votes were avoided whenever possible, being resorted to only on 
questions of close division or upon demand After their adoption 
the articles were referred to an arranging committee and in turn 
inspected by a committee on revision 41 The completed document 
was ordered engrossed on parchment and was presented to the dele¬ 
gates for their signatures 41 

In spite of this more regular mode of procedure the convention 
was unable to complete its labors within the time the delegates had 

11 White op at, p 407 

rt Journal of thr ( onvenlton, pp 87-38 The remaining article# of this original 
draft were presented to the convention on the following day Ibtd pp 41-42 

*• A resolution limiting debate was intruduood, but promptly rejected by the 
convention Ibtd , p 119 

41 Thl# committee reported the article on the elective franchise back to the 
convention for revision The recommendation of the committee waa adopted by 
the convention as Article II of the constitution Ibtd, p 207 

a Twelve delegates were absent when the final vote was taken Of thoee 
present seventy-five voted in favor of adoption, Wood bridge and Gidley voted 
against adoption but signed the Instrument Ibid , p 223 
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anticipated being away from their homes and businesses Again, 
many delegates evinced little interest in the constitution beyond 
those provisions dealing with th< elective franchise, the bill of rights, 
and special privileges Consequently, some of the provisions were 
hastily drawn and were given but little consideration In a few 
instances important provisions were adopted upon the recommenda¬ 
tions of the standing committees 41 

After thirty-eight days the convention adjourn* d tane die on 
the twenty-fourth day of June This was not an (specially long 
session, yet an analysis of the proceedings dtmonstrates that the 
constitution could have been framed in a much shorter time In 
addition to the ten days which were practically wasted at the open¬ 
ing of the session a disproportionate amount of time was consumed 
in the consideration of extraneous and immaterial matters 44 and of 
affaire more properly within the sphere of legislative authority 46 
furthermore, the allocation of time is significant of the temper of 
the penod and the political interests of the delegates Those articles 
of the constitution providing for the three departments of govern¬ 
ment, the amending process, and education were disposed of m 
approximately seven days In direct contrast to this dispatch more 
than five days waa devoted to the article dealing with the elective 
franchise, and the bill of rights claimed the attention of the conven¬ 
tion for more than three days And again, aware of the evils which 
centered about the granting of special privileges in the older states, 
the convention spent many hours in the discussion of methods for 
the control of corporate grants 

The conditions under which the convention of 1835 was assem¬ 
bled and the character of the delegates elected predetermined the 
nature of Michigan’s first constitution To these practical men the 
adoption of a constitution and the creation of a state government 
involved no serious problems in the theory of government Political 
developments in the Territory during the Cass administration had 

41 See Art X, Education ibid, pp 120-125, and Art XII Sec 3, Internal 
Improvement*, ibid t pp 187-188 ■ 

44 The Ohio boundary controversy, name of the state, location of the capital, 
and various phases of the question of religion 

u Capital punishment mechanics’ lien, imprisonment for debt and salaries 
Jn answer to the criticism that the convention was disposed to legislate, Edward 
D Ellis satd in The Michigan Sentinel, June 20, 1836 ‘ such may be the 
case taking our daily deliberations as a guide, but in the long run such matters 
are usually cast aside ” 
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reproduced in Michigan a system of government not unlike that in 
the older states This system was basically sound and readily ade¬ 
quate to the expanding needs of the Territory, but was unsatis¬ 
factory in that the people were oompolled to look to Washington as 
the source of all authority There were, then, in the adoption of a 
constitution no revolutionary steps to be taken, it was necessary 
only to bring the existing system into conformity with American 
constitutional practices Only such fundamental changes were 
desired as would place the ultimate control of government in the 
hands of the people and render to Michigan the right to participate 
in the management of national affairs Since this could be effected 
without disrupting the established order, there was no temptation to 
introduce “untried novelties’' in the field of state government 
This combination of circumstances under which the constitution of 
1835 was adopted demanded nothing from the convention beyond the 
application of familiar precedents, nor were the delegates disposed 
to exceed these demands Consequently, that document exhibits no 
unusual political features or startling innovations 

Inheriting much of the New England philosophy of government 
and tempered by frontier experiences m western New York, the 
delegates were strongly inclined toward the theories of popular sov¬ 
ereignty, political equality, and individual liberties These theories 
found practical application in the Michigan constitution The docu¬ 
ment was prefaced with a liberal bill of rights, which reserved out of 
the sphere of government a large body of individual liberties and 
preserved to the people the usual judicial and political guarantees 
These were stated concisely as legal precepts and “all acts of the 
legislature oontrary" thereto were declared void 46 Political equality 
and other democratic principles were incorporated in the form of a 
liberal suffrage clause, the liberal qualifications for office holding, 
the establishment of public schools, and the authorisation of internal 
improvements at public expense Frequent elections were assured 
and constitutional changes made amenable to public control With 
these as its outstanding features the constitution of 1835 was 
thoroughly conservative and yet, at the same time, was truly demo¬ 
cratic 

Beyond these features, which must not be considered radical 

« Michigan Constitution of IfiM.Art, 1,Sec 21 Reprint (Bulletin, No. 2), 
Michigan State Library Legislative Reference Department, 1007 
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departures from the established typo, the Michigan constitution was 
decidedly reactionary This is evident in at least three features of 
the document The delegates evinced no distrust of legislative as¬ 
semblies such as was current in many of the older states, and, 
consequently, the constitution is relatively free from substantive 
and procedural restrictions designed to limit the activities of the 
legislature It followed rather the New Pngland practice of resort 
to political sanctions 4T 

In the second place, this constitution did not attempt to invade 
the general field of legislation, but "was carefully restricted to pre¬ 
scribing the fundamentals of government and the general framework 
of official organisation In this respect it may well be regarded 

as a model ” 48 In the details of governmental organization and in 
prescribing official duties it vested in the legislature broad discre¬ 
tionary powers, thus enabling the legislature to adapt the govern¬ 
mental organization to the rapidly expanding needs of the state 
This feature was an evident source of pride to the delegates In 
this connection Edward D Film, a delegate from Monroe, wrote 
"The constitution Is brief and contains not a solitary superfluous 
paragraph or even phrase It is pronounced by all who have examined 
it, to be one of the most plain, finished and Republican instruments 
to be found in the Union ” 49 

Prior to 1835 repercussions of Jacksonian democracy had set in 
motion a movement for the popular election of all state and local 
officers Though this movement had progressed far enough to attract 
attention in Michigan, nevertheless, the framers of the first consti¬ 
tution deliberately chose the more conservative tendency of the 
northeast and provided for the appointment of all state adminis¬ 
trative and judicial officers The election of local officers was 
extended somewhat to include justices of the peace and "judges of 
All oounty courts, associate judges of circuit courts, and judges 
of probate ” 10 

4T In contrasting the constitution of 1835 with the one of 1860 Jaa V Camp¬ 
bell (op cU, p 464) said "This constitution is very simple, and very much 
better adapted to the changing necessities of a growing State than the present 
one [16603. While it restrained such abuses as it was thought would bo dangerous 
it left to the Legislature broad discretion 

u Cooley, op cU p 225. 

« The Michigan Sentinel, June 27, 1835 

14 Michigan Constitution > 1835, Art. VI, Sees 5-6 
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Considered as a whole, the Michigan constitution of 1835 was a 
brief and concise document, admirably adapted to the needs of a 
people undergoing rapid political changes An analysis of the pro¬ 
visions of the instrument marks it as a thoroughly practical docu¬ 
ment Exclusive of the schedule and the trouble-making preamble, 
it consists of thirteen short and well-arranged articles, expressing m 
clear and unmistakable terms the political relationships under which 
the people desired to begin their statehood career 

The preamble, quite unlike those in most state constitutions, 
may well be considered a declaration of political independence It 
served warning to Congress that the Territory had come of age and 
was determined to exercise the inherent rights of statehood Recit¬ 
ing the conditions of admission set forth in the Ordinance of 1787 
and subsequent acts of Congress, the preamble declared, in the 
name of the people of the Territory, “that tho time has arrived 
when our present political condition ought to cease and the right of 
self-government be asserted ” 

The declaration of rights, borrowed largely from the constitution 
of Connecticut (1818), declared that “all political power is inherent 
In the people/' and that “government Is instituted for the protection, 
security, and benefit of the people" and should be forever subject 
to their control 41 With this brief reference to eighteenth-century 
political philosophy, the article proceeded to an enumeration of that 
body of personal liberties believed essential to any free government, 
and concluded with a positive assertion of the doctrine of constitu¬ 
tional supremacy H The doctrine of separation of powers, slightly 
different from its New England prototype, was proclaimed in a 
distinct article, u as was a declaration against the introduction of 
slavery M 

The question of the elective franchise excited more interest and 
was debated with greater seal than any other provision The con¬ 
test arising out of the provisions of the “Doty Bill" M was earned 
from the legislative council, through the campaign preceding the 
election of delegates, and on to the floor of the convention The 

11 Michigan ComUiution, Art 1, Seos, 1-3 

* “All acts of the legislature contrary to this or any other article of this 
constitution, ahali be void " — Art I, Bee 21 

» Art III 

“ Art. XII 

w The Statehood Act, enfranchising aliens, sponsored by Judge Doty 
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liberal Democrat*, under the leadership of John Norvell, were de¬ 
termined to ingraft upon the constitution the samo liberal suffrage 
qualifications they had temporarily imposed upon the Territory 
These proposals were, however, too radical to appeal to the more 
conservative wing of the party, and a determined stand by the 
conservative members of the convention succeeded in frustrating 
the plan The qualifications imposed were, however, extremely lib¬ 
eral and were bitterly opposed by the Whigs M 

The constitution granted the right to vote in all elections to 
“every white male citizen above the age of twenty-one years, having 
resided in the State six months next preceding any election , 
and every white male inhabitant of the age aforesaid, who shall be 
a resident of this State at the time of the signing of this Consti¬ 
tution ” 6t The urticie was a distinct disappointment to the radical 
Democrats, yet was among the most liberal to be found in any 
state constitution liberal to the extreme in prescribing suffrage 
qualifications, the convention was more conservative in determining 
its application County and township officers were to be chosen by 
popular elections, but, among the state officials, only the members 
of the legislature, the governor, and lieutenant governor were elected 
in a Bimilar manner 

The legislative powers of the state, with few constitutional re¬ 
strictions, were vested in a bicameral legislature — a senate and a 
house of representatives The legislature was required to meet 
annually, on the first Monday in January, and at no other time 
“unless otherwise directed by law” or called into special session by 
the governor The constitution earned a fow procedural restnetions 
such as were intended to prevent legislative abuses of power, and, 
as a further check, clothed the executive with the Massachusetts 
type of veto 18 

“The supreme executive power” was vested in a governor 
elected by the qualified voters for a term of two years ** Few qualifi¬ 
cations beyond those of an ordinary elector were presen bed, the 
chief executive was required to have been a citizen of the United 
States for five years, and two years a resident of the state The 

" See Whig protest, Journal of the Convention, pp 106-110 
w Art II Sec 1 
* Art IV 

81 A lieu tec ant governor was elected for a similar term His principal duty 
was to preside over the Senate 
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constitution enumerated the ordinary list of executive powers 10 
Minor constitutional executive offices were created, but the duty of 
filling them was quite wisely divided between the governor and the 
legislature 11 

Evidently satisfied with the system of courts and local orgamza- 
toon as developed under the territorial regime, the constitution 
avoided any abrupt changes In the organization of either Quite 
wisely the legislature was left relatively free to shape the organiza¬ 
tion, jurisdiction, and procedure of the judiciary to the changing 
needs of the state The constitution elevated the justioe of the 
peace to the dignity of a constitutional position, provided for a 
probate court in each organized county, and vested the general 
judicial power in “one Supreme Court and m suoh other courts as 
the Legislature may from time to time establish ” w 

The present county-township system of local government was 
constitutionally riveted upon the state by an implied recognition of 
the territorial local organization and the constitutional creation of 
certain county officials It was tacitly understood that the legis¬ 
lature should continue to control the local units through general and 
special acts u 

In order to enforce official responsibility the legislature was 
granted broad powers of removal, which extended to all state and 
local offices According to legislative custom, either house was 
permitted to expel a member, but “no member shall be expelled a 
second time for the same cause, nor for any cause known to his 
constituents antecedent to his election ** 64 All civil offices were 
subject to Impeachment, and the legislature was to provide by law 
for the removal of local officials The constitution provided further 
that “for any reasonable cause, which shall not be sufficient ground 
for impeachment,'* judicial officers should be subject to removal by 
the governor, upon legislative address * 

Beyond creating the ordinary agencies of government and pre¬ 
scribing duties, the convention incorporated m the constitution 
two progressive and interesting provisions Both were indicative 
•* Art V 

fl The constitution provided for a secretary of state, a state treasurer, an 
auditor general, an attorney-general, and a prosecuting attorney for each oounty 
Art. VII, Sect 1-3. 

" Art VI "See limitation of rise of oountiee, Art XII, Sec T 

“ Art IV, Sec 11 * Art VIII 
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of the hopes and ambitions of the people, but differed widely in 
ultimate consequences The constitution of 1835 carried a more 
nearly complete and enlightened article on public education than 
had appeared in any previous state constitution 6,5 It earned also a 
provision intended to encourage internal improvements at public 
expense 17 The former provision has remained as the basis of public 
education in the state for nearly a century, the latter, in the space 
of a few years, rushed the young state to the brink of bankruptcy 
In keeping with the spirit of the times and the democratic 
proclivities of the people, all constitutional alterations were made 
amenable to public control Recognising the evident distinction 
between amendment and complete revision, the constitution pro¬ 
vided for subsequent changes by either process Minor alterations 
in the form of amendments might bo proposed by legislative action, 
but the convention system was chosen for the drafting of fundamental 
and sweeping changes In either case, however, the proposed alter¬ 
ation could be definitely effected only by popular approval 81 

The question of whether or not the constitution should be sub¬ 
mitted to the people for approval had been one of the chief points 
of contention in the statehood law, and was raised before the con¬ 
vention •• at an early date In accordance with the recommendation 
of the committee appointed to study the question, the convention 
voted to submit the constitution “to the electors qualified by this 
constitution to vote at ail elections," for approval The election 
for this purpose was set for the first Monday and Tuesday in the 
following October 70 

The adoption of the constitution was generally anticipated 
Hie modified suffrage provision dictated by the conservative Demo¬ 
crats destroyed the effectiveness of Whig oppoation, consequently, 
the constitution was ratified by an overwhelming majority Under 
its first, and in many respects its best, constitution Michigan began, 
on the first Monday in November of 1835, its independent political 
career, as a “state outside the Union ” 

Umv»B*m or Michigan 

- Art X. ” Art XII, Sm 3 « Art XIII 

•* Journal of the Convention, p 27 * Schedule, Soo 9 
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A MONG the numerous letters, papers, and memoranda of Thomas 
l Cromwell preserved in the Public Record Office is a draft bill 
of Parliament which has somehow escaped the notice of historians 1 
This singular document of twenty-seven pages is now classified 
among the State Papers of the reign for the year 1534, although it 
is undated and has no heading It is literally the draft of the con¬ 
stitution of a new Court of the Commonweal, which was to be 
erected by act of Parliament 5 

Unfortunately, we have no further enlightenment regarding the 
history of this bill, though the draft itself shows a most careful 
consideration for both the organization and the jurisdiction of the 
court, and that by a master hand 4 If Wolsey was the diplomat of 
Henry’s reign, Cromwell was the adroit manager of parliaments, 
and we wonder why the bill never became a law It was in direct 
keeping with the general schcmo of the centralisation of authority, 
the definite organisation and departmentalisation of institutions, 
and the close supervision of justice of the “ new monarchy ” 4 Crom- 

1 The bill is barely mentioned by H A. L Fisher in A History of England 
from the Aoeemon of Henry Vfl to the Death of Henry VIII (New York 1928), 
p 346 

1 (P R 0 ) 8 P 1/88 fols. 20-39 Gairdner also included it in the calendar 
among the other Cromwellian papers for the year It directly follows two other 
draft bills and a petition of the Commons in Parliament against the abuses in the 
administration of the law The abstract of the draft in Letters and Papers of the 
Retgn of Henry VIII , VII, No 1611 (4), is very brief, affording little idea of the 
exact nature of the proposed court 

1 Just what part Cromwell did play In devising plana for augmenting revenues 
for the king and for the more efficient administration of that revenue and of justice 
Is not known But It Is not unlikely that he framed the statute oonceming first 
fruits (26 Henry VIII, o 3), or that much of the legislation of the period was the 
fruit of his abstruse mind (B M ) MSS Cotton , Cleop E, IV, fol 179 See 
also Letters and Papers of the Rexgn of Henry VIII , VII, Nos. 02, 107, 108, 683, 
923, et paenm 

4 The administrative system of the Tudors, the effects of which oan still be 
traced in certain English institutions, was begun by Henry VII and a few of his 
most capable ministers But the various offices were formative In character and 
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well possessed all the qualifications for the execution of such a pro¬ 
gram, and this particular plan Illustrates the extreme limits to which 
he was willing to go in accomplishing his purpose Whatever may 
have been his original intentions, the scheme was later abandoned 
for the more important business that was then confronting him 1 
Most probably the measure never reached Parliament at all, since 
we find no further trace of it either in the Letters and Papers of the 
Reign of Henry VIII or in the Journal of the House of Lords 1 Even 
so, such an expedient as this would doubtless have little favor with 
a people already too heavily burdened with restrictions of purse and 
liberty Our Interest in the court lies, however, not so much in the 
possible effect it might have had as m its relation to existing prac¬ 
tices and the light it throws upon certain tendencies of the time 
The 'thirties of Henry Vi IPs reign were particularly fruitful in 
revolutionary legislation The Reformation bad been definitely 
established, a system of espionage had been set up to guarantee the 
abrogation of papal authority, the monasteries had been dissolved 
and their property forfeited to the Crown, the secularisation of 
abbey lands had been completed, special treasons had been created, 
and new financial institutions erected to take care of the spoils of 
the Dissolution and administer the augmented revenues of the 
Crown It was a period of high-handed curtailment of free speech 
and personal liberty, a time in which the contemplated Court of 
the Commonweal could have quickly assumed a strong position 
The act called for the appointment of six discreet men, to be known 
as justices or conservators of the commonweal, who, sitting together 
in Whitehall at Westminster, were to constitute a court for the 
discussion of all matters pertaining to the commonweal, with power 
to summon before them all persons who had violated any act of 


transitional and personally directed by the king until Henry VIII, not having time 
or caring to be burdened with so much personal responsibility, departmentalised 
them by letters patent and acts of Parliament 

* To all practical purposes the whole secular government of the kingdom was 
in the hands of Cromwell, who had succeeded Gardiner as the king's chief secre¬ 
tary (Letter § and Papers of the Reign of Henry VIII , VII, No 483) Henry had 
already disclosed his Intention of uniting the property of the Church to the Crown 
(tind , VI, No 236, Chapuys to Charles V, 10 March, 1633) The visitation and 
suppression proceedings were soon to occupy most of Cromwell's attention 

* Journal of the House of Lords, VoL I This oontains both the Rolls of 
Parliament from 1613 to 1533 and the Lords’ Journals from 1600 to 1613 and from 
1633 to 1647 
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Parliament since the beginning of the reign of Henry VII The 
conservators were, moreover, authorized to appoint deputies or 
sergeants of the commonweal in every county to search out all 
offenders and report them to the court Though there are no par¬ 
ticular precedents for such a court, it is certainly no radical departure 
from the general policy and practices of the Tudor kings The 
powers given by Henry VII to his ministers, Empson and Dudley, 
who, in the well-known words of Bacon, “turned law and justice 
into worm-wood and rapine,” 7 were not unlike those entrusted to 
the conservators and sergeants 1 Although the spirit of the act was 
for the better administration of justioe, it might easily have led to 
unwarranted extortions Henry VII also set up another expodicnt 
for revenue administration which embodied some of the elements of 
Cromwell’s plan The extraordinary office of surveyor of the king's 
prerogative, created in 1608 for the purpose of augmenting the 
revenues of Crown lands, especially through the closer supervision 
of the person and property of widows, lunatics, wards, and out¬ 
lawries, was similar m organization to the Court of the Commonweal 
The surveyor had the authority to appoint county surveyors under 
him who had, among other duties, that of inquiring into u conceal¬ 
ments” of landowners and land officials and of seising for the king 
the property of all persons convicted, attainted, outlawed, or waived 
for felony, murder, or like offense The surveyors had complete 
charge of the land and property of such persons, could hold juries 
or other forms of inquiry, collect revenues, and assess and levy 
fines, accounting to no one save the two auditors especially appointed 

1 Bacon, Francis, History of ths Reign of Henry VII (Works, XI, ed J Sped 
ding, New York, 1864), p 326 

1 Stow gives a rather dear picture of the system employed by Em peon and 
Dudley, who, like the conservators, had men working for them Of the year 1507 
Stow writes “This yeere or rather somewhat sooner, sprang much sorrow through 
the land, by meane of graceless© persons, which named themselves the kings Pro¬ 
motors, many forgotten statutes, made hundreds of yeeres passed, were now 
quickened, and sharpdy called vpon, to the great vnquletnesse of many the kings 
aubieota, as well the rich as the other that had competent substance, yet 
now, since Empson and Dudley were set in authority, many mo in number were 
oalled before them, for many surmised causes, of the which none escaped without 
paying of fines. And If it were such a matter, m some would abide the triall of ths 
law, then had they false Juror* so fired vnto them, that they were well assured, 
that they would passe a^inst their will, for all was dons in the King's name, and 
yet the most profit came to other mens coffer* ' John Stow, AnncUu (London, 
1531), p 486. 
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to hear their accounts 9 Heretofore work of this nature had been 
performed by special commissioners, appointed from time to time 
as the need arose, and the survcyorahip of the prerogative was an 
attempt to departmentalize the work of several commissions by 
uniting them in a central office with jurisdiction over the entire 
realm At the same time it would serve as a profitable and con¬ 
venient tool for the king That is exactly what the Court of the 
Commonweal provided for in the administration of justice — the 
more speedy execution of the law to the increase of the king's profit 

The Court of the Commonweal, if instituted, would have been 
but one more of the many which did develop under the firm and 
vigorous hand of the second of the Tudors 10 Aside from the fact 
that such new creations were absolutely necessary, 11 as was the 
Court of the General Surveyors and that of the Augmentations, 
they were also a part of the general policy of augmenting the royal 
revenues Whether or not wo can justify these acts and the insti¬ 
tutions which they set up is another question They were not the 
people's courts, they were the king’s courts, and as such they served 
his purpose Ihe principle that the king reigns but does not rule 
had not yet developed, whatever was the nation’s was the king’s, 
to be employed to his own personal profit and advantage if he cared 
to use it so 11 For example, the royal navy was still styled “the 

• Pat RoIIb, 23 Henry VII, p 3 mem 24(3) Edward Belknap held this 
singular office for five year*, being released in 1513 (Pat Roll* 5 Henry VIII, 
p l, mem 12) to assume the duties of general surveyor of Crown land* (Pat 
Roll*, 6 Henry VIII, p 2, mem 10) Fortunately, some of Belknap e account* 
are preserved, of which two are beautiful specimens of early sixteenth-century ao 
count* (Account* Exchequer, Q R , 517/14, and 517/15) 

i9 The Court of Augmentation*, 27 Henry VIII, c. 27, the Court of First 
Fruit* and Tenths, 32 Henry VIII, o 45, the Court of Ward*, 32 Henry VIII 
c 46, the Court of Ward* and Livenes, 33 Henry VIII, c 22, and the Court of 
General Surveyors 33 Henry VIII, c 30 This la*t oourt had, however, existed in 
continuity from the time of the late king Henry VII See Acts 3 Henry VIII, 
o 23, 4 Henry VIII, c 1$, 6 Henry VIII, c 24, and others relating to the general 
surveyors {Statute* of the Realm III) 

11 Theee institutions were more financial than judicial in character, being de¬ 
signed a* administrative organ* to take care of the great increase in Crown land* 
and revenue*. The old exchequer process was highly inadequate, having broken 
down during the period of the long War of the Rose* The most striking evidence 
of exchequer decay i* to be found in a financial document of the reign of Richard 
III (B M ), MSS Harl 483, fol 271 Part of this pocket-book of Richard** 
chancellor, Bishop Russell, is included In Galrdner, Letteh and Paper • of the Retgn 
of Richard III and Henry VJI (3 vole., London, 1861-63) I 81-85 

u This fact must be kept uppermost la mind if we care to understand the 
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king's ships ” '* The chamber system of finance and administra¬ 
tion which had been revived by Henry VII was giving way under 
Henry \ III to departments with fixed forms and limitations, and with 
it passed the last vestige of medieval household practices 14 We shall 
have overcome our first great difficulty in studying the history of the 
late fifteenth and early sixteenth centuries if we refrain from the 
temptation to explain these early institutions in the light of modern 
knowledge and by the use of present-day terms 1S When w e remember 
that the English Crown and Government, even in the so-called 
modern period, were in many ways essentially medieval in character, 
we have gone a long way in interpreting the penod aright This form 
draft of the office of justices of the commonweal offers an excellent 
example of an attempt to mold medieval characteristics into a form 
compatible with sixteenth-century practices Through it local control 
could be further centralized and forced financial extractions more 
easily secured 

king i absolute power Every act of his, either private or public, was a royal act 
As Stubbs has bo aptly pointed out, Henry VIII was never an individual, he 
was always a king, looking on kingship os an end m itself, on kmgly volition as the 
only and ample reason for anything whatever Wm Stubbs, The Sltidy of Medx 
aevdt and Modem History (Oxford 1900), p 281 

u See the discussion by Captain C 8 Goldingham, ‘The Navy under Henry 
VII,” The English Historical Revteic, 33(1918) 472-488 We find Henry VII 
employing his ships for private ventures The account books of the King s Cham 
ber are filled with such items This continued until Henry VIII gave the navy a 
definite organisation in keeping with his policy of administrative departmentalisa¬ 
tion See M Oppenheim, A 11 1 story of the A dmtnmtratinn of the Royal Navy and 
of Merchant Shtpptng *n Relation to the. Navy (Ixmdon 1896) The work contains 
a valuable collection of materials, though it must be used with extreme care 

14 8ee A P Newton a article, The King b Chamber under the Early Tudors , 1 
The English Historical Review , 32(1917) 348-372, and also the excellent treat¬ 
ment of the earlier history of the Camera Regie in T F Tout Chapters in the Ad- 
mimstraUve History of Mediaeval England (0 vole., Manchester At the University 
Press, 1920-30), especially Vol 1 

u Ws continue carelessly to apply to early sixteenth-century institutions 
modern terms, which carry with them modem connotations, w ithout the slightest 
consideration of their appropriateness. The Privy Council, the Star Chamber 
and the Court of Requests all are m a process of great change and development 
under Henry VII and Henry VIII Who can tell us just what was the royal 
prerogative m 1600, or even in 1630? What interpretation and legal significance 
did the term “court" have in 1632, the period we are now considering? It in 
dubftably carried a medieval and not a modem connotation Certainly a revenue 
court like that of the great Augmentations was vastly different from that of tbs 
Star Chamber, the ‘high court of parliament ’ or from Wolsey b special Court of 
Requests. The term “court" admitted of many meanings in its earlier usage. 
Even in the Institutional sense we must interpret it very carefully 
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To appreciate the importance of this document one must be sym¬ 
pathetically interested in that yet unwritten chapter of early Tudor 
administrative history of which it forms a part It seems somewhat 
strange that, with all the work done on the Tudor period, this phase 
has not been attempted 11 Tout's brilliantly written work on medieval 
administrative history has well paved the way for such a study 17 
Edward IV had begun the policy of remedying English domestic 
troubles by strengthening the Crown, a practice which was completely 
consummated by Henry VII and his son As Tout suggests, Tudor 
practice involved no radical departures 11 Its devices for improving 
central control and establishing public order were all borrowed from 
the armoury of the Piantagenets " 11 The intended court was but 
another royal expedient to enforce central authority 19 Cromwell 
not only fulfilled his vow to make his master the wealthiest prinoe in 
Christendom, but he also sought to maintain peace and order in the 
kingdom through the better administration of justice Although he 
may not have been the best guardian of the commonwealth, 80 Crom¬ 
well and the king saw to it that, whenever opposition to royal meas¬ 
ures or local disturbances arose, they were nipped in the bud by the 
king's officials 11 And yet, says the preamble to this bill, of the many 

11 The one attempt made by Diets in 1921, may be dismissed as highly in¬ 
adequate, although he has compiled a good deal of information that is very useful 
See F C Diets, Sngluh (Jovemment Finance, 1485-1658 (VoL IX, No 3, of Uni¬ 
versity of Illinois Studies in the Social Sciences, 1030) The writer hopes to throw 
some light on the problem when be completes a study on the administration of 
land revenues under Henry VII and Henry VIII, which wiJI involve for the later 
years of Henry VIII s rdgn an intimate and detailed examination of the Aug¬ 
mentations and other related financial courts of that oentury 

» Tout, op at , I 28-29 « Ibid , IV 67 

11 Beard was absolutely correct in saying that “no continental state possessed 
such a combination of local independence and central control" aa did England 
during the Tudor regime See Charles A Beard, Juttioe of the Peace tn England 
(New York, 1304), p 71 (published In Columbia University Studies in History, 
Eoonomics and Public law, XX, No 1) 

w Richard Morrison in a letter to Cromwell In 1334 advises him, as present 
guardian of the Commonwealth, how best to pilot the ship of state One admoni¬ 
tion was heeded? “The best defense of a kingdom is the consent of the inhabit¬ 
ants." Henry, through various exigencies, whether ooercive or not, caused all 
his actions to evolve through the desire and by the apparent consent of the people. 
This explains why Parliament became such a tool, obedient to the will of the 
powerful monarch. letters and Papon of <Ae Reign of Henry VI If , VII, No 1818 
* See articles touching a riot at Hoddesdon in that year /fed., No 1130 
On tbs whole, the king's wishes were oarrled out by the people “like true sub* 
jsois." Any murmur of discontent was promptly suppressed Evea compare- 
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laws enacted amoe 1486 few or none were duly observed Thus the 
proposed act begins 

The kin gee highneS ourc mooste drad and bemgne soveran lorde calling vnto hie 
good and profile nmmorye that dyuers and sundry benehciall Htatutis Actis and 
ordynauncis have befle heretofore constituted made and ordeyned wt great© 
advise in dyuers parllamentes aswel] in the tyme of his mooate victorious reigne 
as in the tyme of sundry of his moostc noble progenitmirs for thaugmentaCon 
mayntenaunce and good encreas of the Com on Weale of this his Realm©/And by 
greate experience and long travaile his said highnefl ngh[t] a ell percemthe that 
albeit the same Actis Statutis and ordynauncia be ympnntid and soo playnely 
put furtha in our maternall Englisshe tong that all his aubieots may here see rede 
and obserue the same yet fewe or none of the said good Actis Statutis and or 
dynaunci* bee hidderto duely obserued and bettir it were they neuor had befle 
made/onlesse they shuld bee put in due and profile execu&on hut mooste oftefie 
whene they or any of theym happefi to bee put in experience it is dofle of malice 
Rancour and evill And ouer this his mooete excellent© highneS gra£nusly hathe 
oonsidred that in all Courtis of this his realme saving oonly in his high Court© of 
parliaments, there is neuer at any tyme any sutis matiers or causis attempted 
commenced and entreated of, but oonly such© os concern* meum and tuum “/And 
soo for lak of putting the said good and holsome Actis Statutis and ordinauncis in 
a due and charitable execu&on by soft© good and indifferent© officers thereunto 
to bee appoyntid according to the true meanyng entente and purpos of the same, 
the corfion wcale of this his realme susteyneth and by a long tyme hathe susteyned 
no little hurte and daftage and seldofte ts regard id or lokid vnto in many and 
sundry partes of this realme aswell wtln liberties as wto[u]t[e]/In conslderafcon 
whereof the lungis said highneS myending nothing more undir god theft© a good 
and charitable reformation of ail his subiectis and the reducing of theym frome 
thattempting of all erroures and other thinges that maye daftage hindre or yn 
anywise preiudice his said oofton wcale not coveting by any mcanes the louse of 
there goodie and substaunce, but oonly their enriching and encreas in sundry 
vertuea and in their due obedience vnto his highneB and his lawee hath by 
thadvise of the lord is spued and tempormli and of the ©onions in this his present 
parliament© assembled and by the auctoritie [of] the same devised ordeyned and 
eustablimhcd theis actis statutis and ordynauncis hereaftlr ensuyng for a perpet- 
uall encreas augmentaSon and corro boroS on of the cofnon weale of this realme 
foreuer in tyme to oom[e] 

The suggestions regarding the lack of enforcement of various and 
sundry statutes and the need of a more expedient execution of the 
law is not to be taken too seriously There was a definite cliange in 
the form of statutes under Henry VIII They increased to a pro¬ 
digious length, being burdened with verbosity, frequent repetitions, 


tively little opposition was met by the commissioners for taking the oath of 
supremacy lb%d , Appendix, Nos. 24, 26 

n u Mins and thine, * a popular phrase used to express the rights of property 
Bacon, op at , p 636, records that there was too much intermeddling with meum 
and tuum during the preceding reign 
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and perplexing, tedious details 28 Likewise, we may expect to find it 
observed that many acts were instituted for the "encreas of the comon 
weale” M and the "charitable reformacon of all his subiectis” or some 
equally noble sentiment Such phraseology may be dismissed as mere 
form, though in this case it happens to be partly true But we do 
have other evidence that there was just such a need for the closer 
administration of justice which this court sought to provide Lack 
of right order in the commonwealth “was increased, it appears, by 
the great extortions used by men of power and authority This 
was especially true within certain liberties and franchises From a 
remembrance of Cromwell "of certain business and matters in York¬ 
shire” m 1634 we learn that "the lung’s felons, murderers and out¬ 
laws are cloked, colored and maintained by stewards and bailiffs of 
liberties, so that the King’s process has no place, and he is not an¬ 
swered of any profits on the said offenders, which causes his laws 
much less to be dreaded ” H It is, therefore, not without reason that 
the jurisdiction of the justices of the commonweal is made applicable 
both "within and without liberties ” 27 As to what acts and ordi¬ 
nances enacted since 1485 are here implied, we can only hazard a 
guess Both reigns had been fertile in legislation 25 There were seven 

v An excellent discussion of the change m the form of the statutes under 
Henry VIII is given in J Reeves, History of the English Law , IV 668 6(10 (A 
Inter American edition, by W F Fmlaaon, Philadelphia, 1880 ) 

H 1 Commonweal” (originally two words) was a common term in the sixteenth 
century and was often used synonymously with “commonwealth ” Indeed it so 
occurs In Statute 33, Henry VIII c 10 " to the great detryment hurte 

and prejudice of the C6mon Wealthe” (Statutes of the Realm III 841) In fact 
“publike weale’ is sometimes used, as in 26 Henry VIII c 6 (ibid p 600) Its 
literal interpretation as here used in this document is general well being or pros¬ 
perity, especially the general good of the community See James A Murray 
A New English Dictionary 

* A volume of Clement Armstrong s treatises relating to the commonweal 
states this os a cause of the great scarcity of victuals and money that resulted in 
anguish and the vexation of the commonalty See Letters and Papers of the Itngn 
of Henry VIII (1634), VII, No 1690 » Ibid , No 1660 

17 We shall see later that they are empow ered to call before them persons who 
have infringed, broken, or violated any statute “penall or popular” within and 
without liberties (see p 468) This infringement of the prerogative of the Crown, 
‘ to the greats dymynucion and detriment of the Roill estate of the same and to 
the hynderaunco and greate delaye of Justice,’ was reformed during the next year 
by Act of Parliament “An Acte for recontynuyng of certayne liberties and 
franchise* heretofore taken from* the Crowne/ 27 Henry VIII, c 24 (Statutes of 
the Realm, III 666) 

M On the parliaments of the reigns of Henry VII and Henry VIH, see Stubbs, 
op at t XII 306 336, and XVI 406-426 
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parliaments during Henry VII's reign of twenty four years, although 
Henry VIII held only nine parliaments in his thirty-eight years, there 
were many more sessions, since Parliament was prorogued several 
timeB The total number of individual statutes enacted dunng the 
two reigns would, therefore, extend into the hundreds many of them 
pertained to the law of the commonweal thief among them were 
acts regulating and increasing the power of the justices of the peace 
Perhaps Henry VIPs most important legislation was that directed 
toward the maintenance of a police control 19 This was continued by 
Henry VIII As 1 out points out, it was the justices of the peace and 
the sheriffs who controlled the daily life of the average Englishman 
and, through his fear of the king's power, strengthsd the power of 
the Crown rather than that of the local magnates The justices of 
the peace met the needs of the central authority, set unng the bettx r 
execution of the law and glorifying the royal prerogative In every 
shire they were appointed by the Crown, holding their offices during 
the pleasure of the king and subject to heavy penultics for negligence 
of duties 81 In the first year of Henry Vll's reign justices of the peace 
were empowered to examine offenders for unlawful hunting in forests 
and parks ” and to warrant their arrest, in 1487 they were permitted 
to take bail u The next year an act was passed for the belter adminis¬ 
tration of justice, pointing out the negligence of justices of the peace 
and charging them with a strict execution of their commission 84 As 
we have seen, Henry VIII used them as the basis of a local class, 
trained in the art of governing, upon which he built his rule of abso¬ 
lutism But it seemed that by 1534 a need was felt for a closer super¬ 
vision of local justice and the enforcement of statutes Let us see 
how this was to be secured 

“Six wise discreet and sage men of this realme,” of whom three 

11 Beard, Justice of the Pence %n England p 100 even holds this to be his 
most important work 

Tout, op at t IV 68 

81 Beard, op ctl,p 71 They might be and often were excused from sorvmg 
by letters patent 

" 1 Henry VII, c 7 (Statutes of the Realm II 505), Rot Pari, Vi 336 
No 74 

" An Act that Justices of Peace may take Baylu chfuigmn the Statute 1 
Richard III c 3 (Statutes of the Realm, 11 478), 3 Henry VTI o 4(t6id,ll 612), 
Rot Pari , VI 402 No 24 

« 4 Henry VII, c 12 (Statute* of the Realm, II 637, Rot Pari, VI 437, 
No 41) 
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“ehalb© lerned in the com on lawes of thia his realme at leste being 
\ ttir bareatere in Innys of Court©,” u shall be appointed to constitute 
a court, sitting in the “White Hall” at Westminster, 88 having full 
power and authority to "ordre and fynaiJy to discuss© and detirmyne 
all and allmaner of matters causes and sutis ooncernyng the con- 
servacon and mayntenaunce of his comon weale ” 17 They were to be 
called “Iusticis or Conseruatours of the Comon weale/' empowered 
to call before them any and all persons, within as well as without 
liberties, who have “infringed, broken or violated any act, ordainance 
or statute, penall or popular,” enacted since the beginning of 
Henry VII's reign 18 

The passage is interesting for at least two reasons, namely, that 
these judges are to be called justices or conservators and that it 
strongly suggests an act which was later passed for the proper execu¬ 
tion of certain statutes 19 This manner of preserving the peace of the 
commonweal by assigning justices to make inquiries into disobedience 
of the laws of the land and general lawlessness dates back to the thir¬ 
teenth century Stubbe traces its origin from the enforcement of a 
proclamation of an oath of the peace issued in 1195 under Richard I 
by Hubert Walter, which was committed to knights specially ap¬ 
pointed for that purpose 40 Certainly by the time of Edward I we 
know that an officer called custos pacta was the forerunner of the 
justice of the peace 44 By the end of the reign of Edward II that office 
was fast assuming the functions of the justices of the peace in the 
following reign 41 Though it is not desirable to consider here the 

■ Utter barristers were ordinary practitioners who ranked next to the benchers 
in the earlier clarification oi the Inns of Court. 

* Or, “in some other place appoyntld vnto theym by the klnges said hlghnefi.” 

aT We shall see how this rather liberal power was sustained by the separate 
provisions of the act 

88 Except, of oourae, those acts that had been repealed 

" An Acte concerning© the Execu&on of oertayne Statutes, 33 Henry VIII, 
c \0 (Statutes of the Realm, III 841) 

M Stubbs, Wo , Constitutional Hutorp of England (3 vola, Oxford, 1801-97), 
I 546 

41 Ibid , II 219 The sheriff was not uncommonly employed as keeper or 
conservator of the peace In the thirteenth century He Was, for example, a very 
important figure in restoring peace and order from 1265 to 1267 After 1264 we 
find sheriffs bearing the title of "custoe”, fifteen were so designated in the list in 
the 31st Report of the Deputy Keeper, Assw Rolls, 20, mem 6 (8 Edward I) 
See W A Morris, The Methanol English Sheriff to 1300 (Nsw York, 1927), 
pp 175,221 

48 Beard, op at , p 28 
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development of that offioe/* it may bo notod that after the commis¬ 
sions of 1307,1308, and 1313 the powers and duties of the conservators 
increased from yehr to year 44 11 is sufficient to obser\ e that, consider¬ 
ing the duties assigned them, we are not surprised to find our judges 
of the Court of the Commonweal styled conservators of the peace 
Nor is it any departure to find men appointed to put into execution 
certain laws of the realm u This was ordinarily done by special com¬ 
mission, but sometimes an act specified that the justices were to regu¬ 
late its enforcement 41 In 1641/2 a special act authorized the justices 
of the peace at their faster general session to put into execution cer¬ 
tain specified statutes/ 7 and by an “Acte for the duo cxecucon of 
proclamacons " in 1642/3 the king appointed nine counselors to form a 
legal court for punishing all offenders of proclamations 4S This court 
of certain members of the Council has little resemblance to our six 
conservators of the commonweal, although the powers entrusted to 
the justices of the peace m 1641 48 were not unlike those of the conser¬ 
vators, except that they were less extensive By this act the justices 
are required to “holde and kepe within the lymitte of their division 
one Sessions beside the Generali quarter sessions for the Peace” six 
weeks before each general quarter sessions begins and there inquire, 
hear, and determine all offenses, issuing due process and judgment 

41 See the interesting mandats to R C Bigot keeper of the peace in the 
oountie* of Norfolk and Suffolk in 1204 Calendar of Patent Rolls (48 Henry HI) 
Part 1, 331 

44 Pari WrUe, II, Div II, Part 2 pp 8 9 et patutm, and pp 74, 75 
44 Since the Statute of Winohoeter in 1283 (Stubbs, Select Charter* [9th odi 
tion, Oxford, 19133, p 470, ConetUvttonal Hielory of England II 123) justices or 
conservators of the peace were ordinarily used for such purposes In fact so 
many special duties come to be entrusted to the hands of the justices that they 
have been described as “extraordinary’' guardians of the peace (William l*m- 
barde's Btrenarcha [1610] p 18) Some further light is thrown on the early func¬ 
tions of the justices by two membranes composing the roll of record inquests held 
before “custodcs pacis ' in the county of Essex in Edward I (1277) and Edward II 
(1308) 

44 A oase In point of fact is the law of 1630-31 regulating the poor and vagrant 
class of people the enforcement of which was put in the hands of the justices of 
thefwaoe. See 22 Henry VIII, c 12 (Statutes of the Realm III 328) 

41 33 Henry VIII, c 10 (Sfafufes of the Realm, III 841) 

44 34 and 35 Henry VIII, o 23 This act was passed to secure the proper en¬ 
forcement of Statute 31 Henry VIII, o $, which gave the king's proclamations 
the same force as law It has often been pointed out that these two statutes con¬ 
summated the king s absolute legislative and executive powers of the state This 
act was to oontinue during the king's lifetime of the Realm, III 923) 

** Act 38, Henry VIII c 10 (Sfohdcs of the Realm, os referred to In note 3p) 
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against all offenders It is to be noted, however, that in this case no 
new office is actually created as that of the conscrv ators of the general 
peace of all the land, which we arc here considering 

The six conservators are not to work alone, they may appoint at 
their discretion in every county ami liberty within the realm assistants 
to be called “scrgeauntis or servauntis of the comon weal” to "scrche 
and tenquyre frome tyme to tyme of and vpofi all and euery the vio- 
latours brekere and offendours of any manner of Act is Statutis or 
ordynauncis popular or penall aforesaid not repelled being heretofore 
ordeyned and made for thestablishement and encreas of the Comon 
Weale of this realme in and sithens the furst yere of the reigne of the 
said mooste noble king henry the Vllth ” It appears that these 
sergeants are specially appointed to hunt out offenders or breakers 
of the law that action might be taken before the termination of the 
three-year period allowed by the statute which rendered such prosecu¬ 
tion illegal 40 But it was not Henry's desire that any offense where¬ 
by the ever attenuated Crown purse might be replenished should 
go unpunished Accordingly the sergeants were to be especially 
charged and bwotti to “duely and truely and diligently serche and 
enquyre ” for all offenders of any purpose or reason w hatsoever against 
all Jaws or transgressions of the law 51 Whether such an office would 
have developed into a mere royal machine for the extraction of fines 
and obligations from an unwilling people, like the diabolic system em¬ 
ployed by Henry VII’s well-known agents, Empson and Dudley, we 

10 This act is rehearsed in the document as a jmstlfi* ation for the sergeants 
diligent search for violators As justice wan then a* Jministcrod, it wtw possible 
for violations to go unpunished, inasmuch as the kinges said highnes of his 
merciful! benign ytlu and goodness trusting at* ayes in the rwfourma&on and amend 
ing of his said subiecte* gave his mooste royall assent* vnto a Acte made in the 
imth yere of his mooste victorious reigne There is an error however, m 

the citation of this act The reference is to An Act that InformaSons uppon 
Penall Statutes shalbe made within three years” enacted in the first year of the 
reign instead of the fourth (l Henry VI/1 r 4} The act deplores the failure of 
the proper execution of a 'great nombre of penal statutes and provides that all 
action on such statutes shall lie commenced by or within three years after the 
offense Further stipulation is made that from henceforth all information or 
action upon any peril statute shall be within a one-year period (tilaitdw of th* 
Htalm III 2) 

“ 11 is to be presumed that the sergeants and conservators took the same oath 
However, neither this oath nor that of the pronotary is given On the back of 
the last folb (fol 38) is this heading * The othe of the Conseruatours, * and the 
following page ui reserved for the oath of the pronotary or ‘ clerc of CounsaiU * 
But the oaths themselves were never filled in 
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have no means of ascertaining Rut we may bt sure that neither 
Cromwell nor his master was the type of rrmn to let an opportunity 
to increase the Crown revenue pass by unheeded That such profit 
was expected is evidenced by the care taken for the assessment and 
disposition of hues The sergeants must, within one year after the 
occurrence thereof, report all offenses or transgressions occurring 
within their jurisdiction to the conservators, who, in turn, should 
make process against the offenders to appear personally in their court 
to answer for their offense When this npixarante comes, if the 
sergeants cannot prov e their cases against the suspected person, they 
themselves “shall susteyne bere and paye double dammages for the 
cost is and chargis of cuery such parties fo»* wrongfully accused ” M 
The conservators, after hearing the case, ma> assess such reasonable 
fines as seem to them justifiable (a rule pliant enough in applicability) 
and give days and respite upon good securities for the payment of 
such fines All such receipts of fines, issues, and forfeitures were to 
be paid into the exchequer, and recognizances and arrears (sums 
“oute of hande or at dayes”) should be estreated from this court into 
the exchequer twice yearly, 6 * so that the barons of the exchequer may 
make out an undelayed process unto the sheriff of each county and 
liberty for the recov ery of the same 

The conservators are also to have a special seal for their court, 
which is interesting from the description of its curious engraving, it is 
to have 

gravid on the oon Hyde a shippe wt tharraee of the kingc* highnefi on it, and On 
the othir aide shalbe graved a pfugh two hande cartia a hruner and a spade s»g- 
nyfying that by labour and tilling of the erthe and by t he good mdustrye of draping 
of clothes and of marehauntia fisher* maryner* mynera and of handy craftis the 
greate bourdene of the Corrion Weale of thU realme ymmediateJ> and nexfe undir 
the kingee highnefl and hi* nobilitie and chovalrye is and intymes paBte hathe l>e»c 
alweya susteyned mayutened and borne to the greato honour prouffite and en 
nching of all the subiectis of the same 

It is significant that this symbolism is indicative of the great interest 
shown by the first Tudors in industry and commerce 

The especial powers conferred upon this court and its council M 
would have made it an institution of great powt r and influence The 
court was to sit at Whitehall every day during the four terms of the 

u * Or more a* it shalbe thought reaonable bv the said Conaeruatour* 

** In like manner and form a* " astray tia bee made Into the said exchequer 
oute of the kingis high Court* of Chaunoerye ” the bill states 

u Wt are not informed about the exact composition of the council 
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year, “ thre houres before nofte and thre houres at aftir nofte for audi¬ 
ence ” and there hear and determine cases and all " matiere depending 
yn anywise before theym bitwene the kinges highnefl and any of his 
said subiectee ” It is quite clear on this point that the court should 
not infringe upon the jurisdiction of the common law courts or take 
cognizance of cases between subjects" If, however, the sergeants 
discover any offense and report it, then it shall go into the conserva¬ 
tors' court regardless of whatever jurisdiction it may happen to be in 
This is likewise true of persons willfully submitting themselves to 
the court, when this happened the Court of the Commonweal thus 
automatically acquired foreign jurisdiction and none other could 
usurp its inherent right It was thus plainly an institution erected 
for the purpose of finding and hearing those cases that either escaped 
the attention of other courts or had never lam within the general 
scope of their power In the conflict of the civil law jurisdiction 
under the new monarchy, with its jurisprudence and prerogative 
courts, such an Institution as the Court of the Commonweal would 
have added to the already existing complexity of the administration 
of justice “ 

The conservators may at their pleasure require all the sheriffs to 
return inquests to them 17 by which they may try any issue between 
the king and his subjects And every person impaneled on any in¬ 
quest, who is warned to appear before them, making default of such 
appearance must forfeit such fines and issues as is customary before 
the justices of the assises in their circuit When the accused is ac¬ 
quitted, the court shall immediately give judgment for discharge, but 
when he is condemned it must address process not only against the 
body of the litigant but also against his goods and chattels 11 But 
oftentimes it would obviously not be desirable or expedient to remove 
a case from the county where the matter lies, because justice could 
better be expedited locally Therefore, the conservators may direct 

H It explicitly specified that this ordinance shell not be hurtful or prejudicial 
to any of the justices of the aasUe, justices quorum, justices of chew era, justices 
of the peace, "nor any enheritour, officer* mayors bailiffs or others of the realm" 
for the punishing of any offense or misbehaviour in any of their court# or loots 
("lotia ) 

H See the description of the power and activity of the Star Chamber, Chan 
eery. Requests, etc , during Woise/i ascendency (A F Pollard, Wolsty [London, 
IWOl p 76, 9t pMtffl) 

17 “ Such enqueetis sufficient© of ffree holds as shalbe mete to seme the kinges 
hlghnel ” 11 Such process was customary in all courts 
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writs, under the seal of their court, to the justices of the assises, "if 
nedo shall boo requyre," authorising them to hold the tnal of cases 
which would properly come u ithin the scope of the Court of the Com¬ 
monweal Such trials would occur in the respective counties accord¬ 
ing to the common law The justices, failing m due observance of 
such write from the court, forfeited £10 for every default The 
conservators 11 may, under their seal, grant commissions to the es- 
cheatora throughout all the land to make inquiry concerning all dis¬ 
obedience of proclamations and statutes, requiring them to report all 
such findings to the court w ithin tw o months under pain of £20 Such 
commissions if used indiscriminately would virtually make of every 
escheator in England a sergeant of the new court It con readily be 
seen to what length its arms could roach when all the machinery 
provided for was put into execution 

Yet this was not all, the conservators were given the right of mak¬ 
ing their own interpretation of personal conduct that might be con¬ 
sidered prejudicial to the commonweal, without specifying the statute 
violated When exercised by strong judges, this power might be 
converted into a more device for extracting fines from the people by 
the same noxious practices that had made Empeon and Dudley so 
notorious Witness the wording of the bill in this respect 

Itm if any person© or person** shall chaunce at any tyme hereoftir wtin any 
counties or liberties of this realm® or wtin any other place of any of the king our 
souerain© lordes do my n Ion* aswell in and vpofl lande as in or vpofl any watirs 
freshe or salts to doo or tattompte any devise practise or experience which© hathe 
beft© is or in tyme to cofhe shalbe thought vnto the said Con se run tour* to bee 
hurtef ull or preiudiciail to the Cotflon Weale of this Realme, and none act© statute 
piouyskm or ordynaunce made for refourmaion of thesame/That thenealweyesand 
in that cace the said Conseruatoura shall addresse their lettres of sub pena vnto the 
parties boo attempting, comaunding theym vpofl. a oertaine payne personally 
tapper© before theym in the white haule or in any other place to theym appointid 
aa is aforesaid /And vpon their apparenoe the said Co nserua tours shall yn nowise 
permitte or suffre theym to depart© but dayly teuioyene theym to mako their 
personal! apparenoe wlwell before nofle as aftir nofle vntill sue he tyme as they by 
their othe snalhav[e] disclosed] of as many oth[ers] whiche they doo 
knowe that w£hat maane]r and fourm haue attemptid to hurte and dam[mage 
the] oofflon weale as t haue done and alsoo shalbe oon ten te to M bee boundo 

** Five, four, or even three of the conservators may act in any legal capacity 
as though all six of them were preeent, provided “oon of theym that Is lerfled In 
the laws to be oon as Is afore lymittod ” 

* The passage “by their oths «halhav[e] content to," is inserted at 
the top of the page, as an apparent addition or correction after the paragraph had 
been written It is defaced and somewhat illegible, but H *s the only part of ths 
document that is at all difficult of comprehension 
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to thune of the kingis said hlghneB by recognisaunce in ouch sortie or noiTuw of 
money as the said conseruatours shall thinke good that they and euery of theym 
from hensfoiuihe shall leve or forbero and desist© any further taltempt intoomytte 
vse or medle of or in any aunhe practise experience or devise aftir that tyme And 
it is ordeyned and enacted by vertuo of t{.hw] presente acte that all and euery 
recognisaunce t[aken] and knowlegid before the said conaeruatours atwell in 
behalf as in all other matters and causes shall sta£nd] and be good avadcablc and 
effcctuell in the law[e] m euery Iwhalf and to all ententis in like maner and forme 
as if they had befle knowlegid and takehe in the kingis high Courts of Chauncery 

Was such power ever before given to one body of judges* What 
wonder that such a bill did not pass the threshold of Parliament when 
its institution might easily have revived iniquities ten times worse 
than those practiced by Henry VII and his ministers for squeezing 
money from nch and poor alike * If passed, what man might not well 
have cause to shudder lest he commit some indiscretion that would 
bring him before the Court of the Commonweal of his dread sovereign! 

In order to facilitate promptness in the execution of justice, it is 
provided that when any party shall appear before the court and " there 
opeflely know ledge his defaulte and submytte hymself before the said 
Consoruatours vnto the will and mercye of the kmges highneS,” they 
may qualify the ngor of the law, tempering justice with such reason¬ 
able fines as their discretion deems fit Those who depart from court 
are penalized Jt5, but those refusing to obey a summons to present 
themselves for examination shall be fined 3s id for their first offense, 
6* Hd for the second, 13* id for the third, 20* for the fourth, 40* 
for the fifth "and soo to double as long as wylhngly and obetynatly ho 
woll absente and wtdrawe hymself frome making of his apperencc " 
But if the accused does not prov e obstinate and presents himself in 
due season, he is to be given the privilege of "libertie chalenge and 
trlall” acoording to the course of the common law provided for in 
actions of debt or trespass 61 However, when the parties are convicted 
and sentenoed, or when found guilty of misbehavior or contempt of 
court, the conservators may commit them to the Fleet, where they 
must await the mercy of the king's pardon 

The few remaining points of the bill concern matters covering the 
actual practice in the court and the fees of its various officers It is 

n There is a qualifying olauw* In this provision “Saving that euery pereone 
making aunawere In writing before the Maid Conseruatours shalbe aworoe oon a 
boko that a* monhe parte of hi* said aunswere as concernythe his owne fait© he 
knoweth the same to be true/And suche parte thereof as ooucemytb© thacte or 
fait© of any other he supposithe it to be true " 
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especially provided that nil pleas and entries ^hnll be made in the 
English language flS The salaries of the officers are according to the 
customary standards of the day The conservators arc to receive 
£100 sterling annually, the clerk of the council is to get KM) marks, M 
to be paid not out of the proceeds of their own court or that of the 
exchequer but out of the office of the hanapcr - a practice much used 
by Henry VIII and his father The sergeants, on the other hand, 
take for their fees only such penalties os arc contained in the act or 
proclamation violated Ihis was doubtless a crafty device to render 
them more suscepl lble to an untinng start h for likely offenders The 
other incidental fees of the court wore not large A list of these, such 
as they were, must be openly subscribed in writing to hang on the wall 
of the court room, thus preventing any possible chicanery on the part 
of the officers themselv es The regular fees for appearance, the enter- 
ing of pleas, the taking of recognizances and the routine work of the 
court were here explicitly specified No sum ov er tw elv e pence w as to 
be charged for any entry or for any one copy out of their books, M "tie 
it neuer soo long,'* upon pam of forfeiting three times that Hum or 
more to the aggrieved party The fee for things passing under the 
court seal was to lie 4 d , and the profits so accruing wtre to lie used 
to sustain the charges of one or two officers to serve the conservators, 
who were always present in the court with them w 

With these meager facts before us concerning the procedural form 
of the court, we can hardl> determine what would have been its actual 
functions in the hands of the most powerful of the Tudors much less 
can we conjecture the almost unlimited possibilities to which such 
an instrument of control might have been directed by the crafty 
brain of its creator, Cromwell If w 7 e may make an historical deduc¬ 
tion from analogy, it is reasonable to suggest that, like its predeces- 

" They “alwoys shalbe plotld spokene entnd and done in our maternall 
EngUsshe tong and in noue other language 

“ The chief office™ of Henry s great revenue courts also received £100 an 
Dually, although the possibilities for exploiting the office of Chancellor of the 
Augmentations or that of the First Fruits and Tenths rendered the salary actually 
realised much greater than JC100 

M This is the only mention mode of the records of the court Doubtless, if it 
had boen developed it would have grown into another one of those great courts of 
reoord of the sixteenth century of which the Court of the Augmentations Is the 
most salient example 

* No further reference is made to these officers They were probably mes¬ 
sengers of which every court at that time seemed to have a goodly number 
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sore, the Court of the Commonweal would soon have assumed powers 
and importance far beyond those expressly implied in its constitution 
Doubtless the device was too obvious to be realised, for the plan 
suffered an abortive death Cromwell’s attention may have been 
directed to other and more pending matters, or the remonstrance of 
Parliament may have been such that Henry decided such an innova¬ 
tion in the administration of justioe would bo inopportune But 
whatever the cause, its untimely end has eliminated a long, though 
doubtless fascinating, chapter in the administrative history of Eng¬ 
land in the sixteenth century 

Universjtt or Michigan 



THE POLITICAL IDEAS OF ROBERT BURNS 

EVERFTT SOMERVILLE BROWN 

R OBERT BURNS was a keen observer of contemporary politics 
. Although much of his best poetry is descriptive of the rural life 
of the Ayrshire district In which he lived, his mtereHi in human affairs 
was far from being provincial Economic changes, the American and 
French revolutions, parliamentary elections, and the trend of Euro¬ 
pean politics generally, all attracted his attention and became the 
subject of his pen, either in poetry or in letters 

Burns’s life extended from 1759 to 1790, a comparatively short 
period, but one full of momentous happenings in the history of man¬ 
kind His own early years familiarized him with those class dis¬ 
tinctions which were to lead to bloody revolution in Prance and to 
demands for reform in Great Britain and elsewhere He drew upon 
his personal experience to w'nte as he did m The Two, Dogs 

I ve notioed on our Laird a court-day 
An mony a time my heart b been wae 
Poor tenant bodies, »cant o' cash, 

How they maun thole a factor * snash, 

He'll stamp and threaten, curse and swear 
He’ll apprehend them, poind their gear 
While they maun stan’, wi aspect humble, 

An hoar It a an fear an tremble! 1 

Burns's contempt for class distinction based on birth and wealth 
was frequently expressed in his writings,"for example 

What signify the silly Idle gewgaws of wealth, or the Ideal trumpery of great 
news! When fellow partakers of the same nature fear the same God, have the 
same benevolenoe of heart the same nobleness of soul, the same detestation at 
everything dishonest, and the same scorn at everything unworthv - if they are 
not in the dependance of absolute beggary, in the name of common sense, are they 
not bquals7 1 


* The Poetical Works of Robert Burnt, edited by J Logie Robertson (Oxford 
University Press, Tondon 1926), p 41 (cited hereafter as Poetical Works) See 
also J De 1*ncey Ferguson, The Letter* of Robert Burns (Oxford 1931) 1 107 
(cited hereafter as Letters) 

* Letters, I 267-268, see also p 244 
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Upon his return from Edinburgh in 1789 he wrote 

When 1 must w.u)k into a corner lest the rattling equipage of some gaping 
blockhead contemptible puppy or detestable scoundrel should mungle me in the 
mire I am tempted to exclaim - What merits these Wretches had or what de¬ 
ment have 1 had m aomc state of Pre-existence that they are uahored into this 
aeene of being with the sceptre of rule and the k( y at riches in their puny fists 
and [ am kicked into the world the sjKirt of their folly or the victim of their 
pride 7 s 

This feeling found its ultimatt expression in poetry in his immortal 
verses declaring 

The rank is but the guinea stamp, 

The man s the gowd for a that 

and 

The honent man tho e er sac poor 
Is King o men lor a' that* 

Decorations, ribbons, titles, what did they signify > 

The man of independent mind 
He looks and laughs at a that 4 

To one holding such sentiments the struggles of the common man 
everywhere became matters of intense interest Burns's attention 
was first attracted to the revolt of thp American colonists by the eco¬ 
nomic effects of the war on the Scottish farmer In one of his earliest 
recorded letters he wrote in 1783 

Thie country, till of late was flourishing incredibly in the Manufactures of 
Silk, lean A Carpet Weaving and v,e are still carrying on a good deal in that 
way but much reduced from what it was, we had also a fine trade in the Shoe way 
but now entirely rumed, A hundreds driven to a starving condition on account of 
it — Farming is also at a very low ebb with us- In short my d r Sir since 
the unfortunate beginning of this American war, A its as unfortunate conclusion, 
this country has been, A still is decaying very fast * 

The war must have bean the subject of considerable study by 
Bums, for in 1786 he wrote a satirical rimed history of it in which he 
exhibited not only a comprehensive grasp of military and political 
affairs, but also a keen insight into the personal characteristics of tho 
soldiers and statesmen concerned in it This poem is usually entitled, 
A Fragment When Guilford Good, but in a few editions of Burns's 
poems it is called The American War 5 Tracing the trend of events 
from the Boston Tea Party m 1773 to the election victory of William 

• Letter* I 311 4 PoeUoal Work*, pp 328-329 4 Letter *, 1 15-lfl 

4 Poetical Work a, pp 405-407 See also Letter*, I 25, and p 01, where 
references are made to the poem 
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Pitt in 1784, Burnt* Yielded his poetic brush \vith uncanny and de\as- 
tatmg skill Frederick North, second earl of Guilford, on whoso 
motion the Cabinet decided to retain the duty on tea the gallant 
American general, Richard Montgomery, whose attack on Queljet re¬ 
sulted in his death, General " Tammy " Gage, shut up in Boston by 
Washington, General "Willie" Howe, accused of spending his tame 
in dissipation General Burgoync, who lost his way, ae misty day,” 
in the woods at Saratoga, Colonel Simon l«nug r, whose death was a 
severe blow to Burgoync, Lord Cornwallis, "who fought as lang's he 
dought", Sir Henry Clinton, inactive while Cornwallis was being 
entrapped, George Montague, duke of Manchester, who upheld the 
American cause, George Sackville, known also as Lord George Ger¬ 
main, whose stubbornness at the battle of Minden in 1759 prevented 
the winning of a decisive victory, Edmund "Paddy ' Burke, cham¬ 
pion of a policy of friendship and conciliation, C harles James Fox, 
gamester and opponent of the war, North, Rockingham, and Shel¬ 
burne, who followed one another in rapid succession as prime min¬ 
ister, Grenville, first marquis of Buckingham, favonti of George 111, 
Henry Dundas, first Viscount Melville, the political leader in Scot¬ 
land, "Willie" Pitt, "Chatham’s boy", — all pass in review Only 
a man widely read in contemporary history could have written tins 
poem 

A plea for political tolerance, made in a communication to the 
editor of the Edinburgh Evening Couranl in 1788, led to a further com¬ 
ment on the American Revolution At a meeting in the parish church 
to give thanks for the blessings flowing from the Glorious Revolution 
in England, reference was made to "the bloody and tyrannical house 
of Stuart " Admitting that to the Glorious Revolution "we owe no 
leas than our liberties religious and civil," Bums continued "Bred 
and educated in revolution principles, the principles of reason and 
common sense, it could not be any siUy political prejudice that made 
my heart revolt at the harsh abusi\e manner in which the Rc\erend 
Gentleman mentioned the House of Stuart " He asked whether, in 
weighing the acts of the Stuarts, allowance should not be made for 
the manners of the times, and proper comparison be drawn with royal 
contemporaries of the Stuarts Bums then stated the case as he saw 
it, with remarkable clarity and tolerance 

At that period the bcIcqco of government - the true relation between 
King and aubjeot, like other sciences, was but juat in iU infancy, emerging from 
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the dark ages of ignorance and barbarism The Stuarts only contended for pre¬ 
rogatives which they knew their predeoesanre enjoyed, and which they saw their 
contemporaries enjoying, but these prerogatives were inimical to the happiness 
of a nation and the rights of subjects In this contest between Prince and People 
the consequence of that light of science which had lately dawned over Europe, the 
Monarch of trance, for e-xampie was victorious over the struggling liberties uf 
the subject With us, iuckil> the Monarch failed, and his unwarrantable pre¬ 
tensions fell a sacrifice to our rights and happiness Whether it was owing to the 
wisdom of loading individuals or to the justilngs of party, 1 cannot pretend to 
determine, but likewise happily for us, the kingly power was shifted Into another 
branch of the family, who, os they owed the throne solely to the call of a free 
people could claim nothing inconsistent with the covenanted terms which placed 
them there 

Man Mr Printer, is a strange w T eak, inconsistent being - Who would believe, 
Sir, that in this our Augustan age of liberality and refinement, while we seem so 
justly sensible and jealous of our rights and liberties, and animated with such 
indignation against the very memory of those who would have subverted them, 
who would suppose that a certain people, under our national protection should 
complain not against a Monarch and a few' favourite advisers but against our 
whole legislative body, of the very same imposition and oppression, the Romish 
religion not excepted, and almost in the very same terms as our forefathers did 
against the family of Stuart! I will not, I cannot, enter Into the merits of the 
cause, but I dare say the American Congress, in 1776 will be allowed to have 
been as able and as enlightened, and a whole empire will say, as honest, as the 
English Convention in 1688 and that the fourth of July will be as sacred to their 
posterity as the fifth of November is to us T 

The lessons of the American Revolution were not lost on Bums, 
and he drove them home to the governing class m his Addrees of 
Beelzebub, wherein His Satanic Majesty sneermgly gibes at the at¬ 
tempt of the Highland Society to prevent five hundred Highlanders 
from seeking escape from feudal ties by migrating to Canada 

Then up among thae lakes and seas 
They’ll mak’ what rules and laws they please, 

Some daring Hancock, or a Franklin 
May set their Highland bluid a ran kiln , 

Some Washington again may head them, 

Or some Montgomery fearless lead them, 

Till God knows what may be effected 
When by such heads and hearts directed. 

Poor dunghill sons of dirt and mire 
May to Patrician rights aspire! 

Nae sage North, now, nor sager Sackville, 

To watch and premier o'er the pack vile, 

An' where will ve get Howes and Clintons 
To bring them to a right repentance, 

To cows the rebel generation, 

An’ save the honour o’ the nation? * 


’ Letters, I 270-371, see also pp 373, 377 


• Poetical Works, p 336 
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Burns also combined the particular subjoct of the Amencan Revo¬ 
lution with the more general theme of liberty In a letter of June 25, 
1794, to Mrs Dunlop, he wrote * *• I am just going to trouble your 
critical patience with the first sketch of a stanza I ha\c been fram¬ 
ing aB I passed along the road The subject is ninum you know, 
my honored fnend, how dear the theme is to me I design it as an 
irregular Ode for General Washington's birthday " " 1 he bard 
sings 

No Spartan tube, no Attic shell, 

No lyre Aeolian I awake, 

Tu* liberty n bold note I swell, 

Thy harp, Columbia, let me take 1 
See gathering thousands while 1 smg 
A broken chain exulting bring 
And dash it in a tyrant s face! 

And dare him to his very beard 
And tell him he no more is feared 

No more the despot of Columbia's race! 

A tyrant s proudest insults braved 

They shout, a people freed, they had an empire saved! 


In the course of the description of the degeneracy of kingdoms 
everywhere, Bums interspersed these lines 

Ilut come ye sons of I ibertie 
Columbia’s offspring brave as free! 

In danger s hour still flaming in the van 

Ye know and dare maintain the royalty of Man! 1# 

J G Lockhart, in his Life of Robert Burns , relates that according 
to neighborhood tradition Bums “gave great offence by demurring 
in a large mixed company to the proposed toast, ‘the health of Wil¬ 
liam Pitt,' and left the room in indignation, because the society re¬ 
jected what he wished to substitute, namely, ‘the health of a greater 
and a better man, George Washington 11 Whether this incident 
actually occurred or not, the story, pnntod as early as 1828, is as¬ 
suredly in harmony with Burns’s expressed political sentiments 

It was but natural that the French Revolution should make an 
appeal to Bums He was somewhat hampered m his expression of 
opinion of it by the fact that he held the office of exciseman, and, 

• Aeffora, II 246 

*• Pothcal Works, pp 260-261 

11 Pp 302-303 The story has been frequently repeated by other writers 
among them John Drink water In his play Robert Sums, p 106 
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moreover, he had a growing family dependent on him Writing to 
Mrs Dunlop on December 0, 1792, he said 

We, m this country, here have many alarms of the Reform or rather the 
Republican spirit, of your part of the Kingdom - Indeed, we are a good deal in 
commotion ourselves, k in our Theatre here ‘God save the king ' has met with 
some groans k hisses, while ^a ira has been repeatedly called for — For me, I am 
a Placeman , you know, a very humble one indeed, Heaven knows, but still so 
much so as to gag me from Joining in the cry — What my privats sentiments are, 
you will find without an Interpreter u 

Burns’s political principles were called into question, however, 
and in his explanation to Robert Graham, who was one of those in¬ 
strumental in securing for him his appointment as exciseman, he 
declared that he had not participated in any demonstration against 
the King of England or in favor of revolutionary doctrines He 
stated, however, that, so far as reform principles were concerned, 
while he looked upon “the British Constitution, as settled at the 
Revolution, to be the most glorious Constitution on earth, or that 
perhaps the wit of man can frame,” at the same time he thought that 
there had been a good deal of deviation from the original principles 
of the Constitution, “particularly, that an alarming System of Cor¬ 
ruption has pervaded the connection between the Executive Power 
and the House of Commons ” He added “As to France, I was her 
enthusiastic votary in the beginning of the business — When she 
came to shew her old avidity for conquest in annexing Savoy, Ac to 
her dominions, A invading tho rights of Holland, I altered my senti¬ 
ments “ 18 

The same change in sentiments is seen in his verses On one side 
stands his short poem On General Dumouner’s Desertion from the 
French Republican Army , 14 on the other, his rimed challenge, Does 
Haughty Gaul Invasion Threat t 18 Lockhart and other biographers 
tell a number of interesting stories of this phase of Burns’s life, but 
they are omitted here because they are not referred to directly by 
Bums himself A long poem, The Tree of Liberty f devoted to the 
French Revolution, has been the subject of much controversy 
Auguste Angellier definitely credits Burns with the authorship of it, 
but Burns’s more recent and careful biographers deny that he ever 
wrote it 11 

* Letter* II 187 u Ibtd , pp 143—144, see also p 169 

u PoeOcal Works , pp 460-464 u Ibid., pp 368-469 

* Compare Auguste AngeUler, Robert Bums (Paris, 1893), II 903-900, and 
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After the outbreak of war with * ranee partisan spirit ran high and 
Bums became in\olved in difficulties as a result of proposing the 
toast “May our success in the present war be equal to the justice 
of our cause " He characterized this as “a toast that the most out- 
rageous frenzy of loyalty cannot object to M 17 He had read many 
times Dr John Moore’s Vtew of Society and Manners tn France f 
Switzerland and Germany, and had also perused the same author's 
Journal during a Residence tn France Moore was a royalist in his 
sympathies and Burns, referring to the execution of Louis XVI and 
Marie Antoinette, wrote that he could not “approve of the honest 
Doctor’s whining over the deserved fate of a certain pair of Person¬ 
ages “ It was the welfare of millions of people which appealed to 
him 18 

Burns characterized politics and religion as “two master-subjects 
for your Sayers of nothing," 19 yet both subjects interested him 
greatly In domestic politics one of his earliest activities was an 
appeal to William Pitt on behalf of the distillers of Scoiland, published 
in the Edinburgh Evening Couranl on February 9, 1789 It was 
claimed that the Scotch distillers had been ruined by a tax which 
favored English distillers who had great influence in Parliamentary 
elections Bums disclosed considerable practical knowledge of con¬ 
temporary politics in his remark “The little Great Man who drives 
the Borough to market, and the very Groat Man who buys the 
Borough in that market, they, two, do the whole business, and you 
well know, they, likewise, have their price " ,0 

But Burns did not rest his cause here In The Author's Earnest 
Cry and Prayer to the Scotch Representatives tn the House of Commons 
he made a lengthy nmed appeal on behalf of the distillers which was 
a masterpiece of satire and fun A few choice bits follow 

T«ll them whs hae the oblef direction, 

Scotland an me'* in great affliction 
E’er sin’ they laid that curst restriction 
On aqua-vitae, 

An 1 rouse them up to strong conviction, 

An’ move their pity 

The Poetry of Robert Burnt, edited by W H Henley and T F Henderson (Edin¬ 
burgh, 1806), IV 107 17 LeUm> II 249 

u Ibid, pp 281-282 Dr John Moore (1729-1802) became one of Burns’s 
patrons and correspondents. It was for Moore that Bums wrote his long auto- 
biographical sketch, see dad, I 104-116. 

» Ibid,, I 877 


« Ibid , pp 303-304 
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Stand forth, an' tell yon Premier youth 
The honeet, open, naked truth 
Tell him o mine an' Scotland * drouth 
His servants humble 
The muckle devil blaw ye south 
If ye diseemblol 

Yon ill tongu'd tinkler Charlie kmc 
May taunt you wi his jeers an mocks, 

But gie him t het my hearty cocks 1 
E en cowe the cadie, 

An send him to his dicing-box 

An sportin lady n 

Shortly thereafter, on April 3, 1789, Burns informed Mrs Dunlop 
that he had finished a “political Squib,’' adding “Politics is danger¬ 
ous ground for me to tread on, and yet I cannot for the soul of me 
resist an impulse of any thing like Wit ” M The “political Squib,” 
a copy of which was inclosed with the letter, was his Ode to the De¬ 
parted Regency Bill n 

Inability to “resist an impulse of any thing like wit” was dis¬ 
closed in another letter to Mrs Dunlop on April 4, 1789, wherein he 
referred to the thanksgiving for the restoration of the king to health 
as “a solemn farce of pageant mummery,” 34 and inclosed a copy of a 
letter which he had sent to the editor of the London Morning Star 
With the letter to the editor went a poem, A New Psalm for the Chapel 
of Kilmarnock (On the Thanksgvnng-day for Hu Majesty*s Recovery) t 
the general tone of which may well be judged by the closing stanza 

Now bear our prayer, accept our song, 

And fight thy chosen’s battle 
We seek but little, Lord, from thee - 
Thou kens we get as little! * 

One might well agree with Burns that politics was dangerous 
ground for him, for he was exceedingly outspoken in hie references to 
the reigning house The poet laureate's ode, and other celebrations 
of June 4, 1786, the king’s birthday, inspired Bums to compose A 
Dream , in the oourse of which he states 

For me, before a monarch's face — 

Ev'n there I winna flatter, 

For neither pension, post, nor plaoe, 

Am I your humble debtor 


" Poetical Works, pp 79-84 
» Poetical Works , pp 541-643 
“ Poetical Works , pp 543-544 


“ Letters, I 321 
h Letters, 1 329 
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So nac reflection on your Grace, 

Your kingship to bespatter 
There h mony waur been u the race 
And aiblina aoe been better 

Than you this day H 

In his lines On Seeing the Royal Palace at Sterling m Ruins, he 
blurted out 

The injured Stuart line is gone 

A race outlandish fills their throne 

An idiot race to honour lost 

Who know them best despise 1 hem most ,T 

In Awa\ Whigs, Awa } , he mourned 

Our ancient crown s fa en in the dust — 

Deil blin' them wi’ the etoure o t, 

And write their names in his black l>euk t 
Wha gae the Whigs the power ot M 

The whole matter was condensed well in the Poetical Address to 
Mr William Tytler 

But w hy of this epocha make such a fuss, 

That gave us the Hanover stem? 

]f bringing them over was lucky for us, 

1 m sure twas as lucky for them 

But Royalty, truce! we re on dangerous ground, 

Who knows how the fashions may alter? 

The doctrine to-day that is loyalty sound 
To-morrow may bring us a halter M 

Burns remarked to Mr* Dunlop that he had another **Poetic 
whim” in his head 10 This was entitled Sketch Inscribed to the Right 
Hon C J Fox, and contained mirth-provoking gibes at Fox, as well 
as satirical advice for the vanquishing of William Pitt 

Thou first of our orators, first of our wuts, 

Yet whose parts and acquirements seem just lucky hits, 

With knowledge so vast, and with judgment so strong, 

No man with the half of 'em e er could go wrong, 

With passions so potent, and fancies so bright 
No man with the half of 'em e er could go right, 

But truce with abstraction, and truce with a muse 
Whose rhymes you 11 perhaps, Sir, ne er deign to peruse 


■ Ibid , pp 67-71 
« Ibid , pp, 253-254 


"Ibid, p 283 
« IxUert, I 320 


» Ibui , pp 480-481 
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Will you leave your j listings, your jure, and your quarrels, 

Contending with Billy for proud-noddlng laurels! 

My muoh honour d Patron, believe your poor Poet 
> our courage much more than your prudence you show It 
In vain with Squire Billy for laurels you struggle, 

He U have thorn by fair trade, if not, he will smuggle, 

Not cabinets even of kings would conceal am, 

He'd up the back-stairs, and, by God, he would steal 'em 
Then feats like Squire Billy s you ne er can achieve ’em, 

It Is not, outdo him — the task is, out-thieve him 11 

Even more ranting and humorous is The Five Carhne, a ballad 
written for the election of 1789 Bums described the political situa¬ 
tion to Mrs Dunlop In a letter of October 2, 1789 

In this oountry we are just now Election mad — Sir Ja* Johnston, the present 
member for the Boroughs, has now opposite interests to the Great Man of this 
place, Queensberry — His Grace is keenly attached to the Huff and blue Party 
renegadoea and Apostates are, you know, always keen — My iAndlord's Son, a 
young Officer of twenty, is his Grace's creature and is supported by the Foxitea, 
Sir James, on the other hand, is backed by Ministerial influence — The Boroughs 
are much divided, and veer about with much uncertainty the weight of the argu¬ 
ments of the several Candidates will determine their success. — The 

Boroughs are Dumfries, Lochmaben , Annan, Kirkcudbright and San¬ 
quhar " 

Having thus explained the meaning of the “Five Carlins,” Burns 
began 

There was five Carlins in the south, 

They fell upon a scheme, 

To send a lad to Lon’on town 
To bring us tidings hame. 

Not only bring us tidings hame, 

But do our errands there, 

And aiblina gowd and honour baith 
Might be that laddie's share 

The Carlins argued loud and long, with honors of oratory so evenly 
divided that the poet ooncluded thus 

So how this weighty plea will end, 

Nae mortal wight can tell; 

God grant the King and ilka man 
May look wed to himsel'l " 

Bums also alluded to this election ballad in a letter to his political 
patron, Robert Graham He criticized Queensberry severely, declar- 

11 Poetical Works, pp 250-252 » letters, I 800-301 

" Poetical Work t, pp 402-405 
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ing that “a man who has it in his power to be (he Father of a Country, 
and who is only known to that country by the mischiefs he does in 
it, is a character of which one cannot apeak with patience ” All m 
all, ho disclosed a critical insight into the political affairs of each of 
the boroughs in question u 

Campaign methods have not changed so very much since Burns's 
day In The FUe ChampUre he reviewed ways of obtaining votes 

Come will ye court a noble lord, 

Or buy a score o’ lairds man? 

For worth and honour pawn thur word, 

Their vote shall be GlenoAird's man 
Ane giee them coin ane gins them wine 
Anlther giw them clatter, 

Arm bank, wha guess d the ladies’ taste 
He gies a F6te Chomp^tre u 

In other campaign ballads Burns tells of candidates who 

bent on buying borough towns, 

Came shaking hands wi waheter loons 
And kissing bare fit carlina * 

There were those also — 

For building cot-houses sae famed, 

And christening kail yards ,T 

To sum up the parliamentary campaigns generally. Burns asks 

Saw ye e'er sic troggin? 

If to buy ye’re alack, 

Homle’s turnin’ chapman — 

He 11 buy a’ the pick 11 

This, indeed, is oarapaign “literature" with a vengeance! 

Scattered throughout Burns's letters are constant evidences of 
his wide reading Nor was this reading oonfined to the field of litera¬ 
ture Burns recognised the importance of the great contemporary 
works on economics and governments which came to his attention 
He exclaimed that “that extraordinary man, Smith, in his Wealth of 
Nation*” helped to fill his leisure hours, and he remarked “I oould 
not have given any mere man, credit for half the intelligence Mr 
Smith discovers in his book I would covet much to have his ideas 

H Lettert, I 370-372 * Poetical Work* p 418 * Iind , p. 208 

« Ibid , p 410 * /kd , p 418 
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respecting the present state of some quarters of the world that are or 
have been the scenes of considerable revolutions since his book was 
written " 19 Adam Smith’s Wealth of Nations was published in 1776, 
and Dums was writing in 1789 The books were borrowed ones, and 
Burns reported that he would return them soon after he had given 
the W ealth of Nations another perusal 40 As a matter of fact, the poet 
kept the books for six months, but eventually returned them 41 

In 1793 Burns presented to the public library in Dumfries a copy 
of The Constitution of England , by Jean Louis de Lolme, with the in¬ 
scription Burns presents this book to the Library & begs they 
will take itae a Creed of British Liberty — untill they find a better ” 4S 
De Lolme’s work was printed in Amsterdam in 1771 in hrench An 
English edition made its appearance in October, 1775, and other edi¬ 
tions followed rapidly Burns’s gift is proof not only of his own im¬ 
mediate interest in the broader aspects of politics, but also of his 
desire to see that his fellow men were given an opportunity to read 
worth-w'hile books In commenting on a neighborhood library which 
he had helped to promote in 1791, and which contained a number of 
literary and historical masterpieces, he said “A peasant who can 
read, and enjoy such books, is certainly a much superior being to his 
neighbour, who, perhaps, stalks beside his team, very little removed, 
except in shape, from the brutes he drives ” 41 

Bums at one time or another su been bod to several newspapers, 
and there is ample evidence that he followed political events abroad 
His ability to skim the news is shown in his versified thanks To a 
Gentleman Who Had Sent a Paper , the time being the year 1790 

hind Sir, I ve read your paper through, 

And, faith, to me, ’twas really new! 

How guess'd ye, Sir, what maiat l wanted? 

This mony a day I’ve grain d and gaunted 
To ken what French mlaohief wu brewin’, 

Or what the drumlle Dutch were doin , 

That vile doup-fkelper, Emperor Joseph, 

If Venue yet had got hie note off, 

Or how the oollieahangie work* 

Atween the Ruaaiana and the Turks, 

Or if the Swede, before he halt, 

Would play amther Charlea the Twalt 
If Denmark, any body epak o’t, 

Or Poland, wha had now the tack o’t, 

* Ibid , p 349 
« Ibid , p 90 


» letter*, I 335 
« /M.II 211 


41 Ibid , p 372 
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How eut-throut Prussian blades were hingin 
How lihhet Italy whs singin , 

If Spaniard, Portuguese nr Hvuss 
Were aaym' or takin aught amiss 
Or how our morrv lads at hame. 

In Britain s court kept up thi gumc 
now royal George the lord leuk o tr him' 

Was managing St Stephen b quorum, 

If aloekit Chatliam Will ho* li\m 
Or giaikit Charlie got his nievo in, 

How daddie Burke the plea wae cookin 
If Warren Hasting# neck wan yeukm 14 

On the score of The Rights of If oman may wc list Burns as an early 
supporter of equal rights for women? Let him make his own claim 

While Lurope b eye is fix'd on mighty things 
The fate of empires and the fall of RingB, 

When quacks of State must eat h produce his plan, 

And even children liBp the Rights of Man, 

Amid this mighty fuss just let me mention 
The Rights of Woman merit some attention a 

It must be confessed, however, that the remainder of the poem is 
not confined to political rights, but ranges over a much \udcr field 

Burns expressed great impatience at the impeachment of Warren 
Hastings 

I believe in my conscience [ho w rote to Mrs Dunlop], such ideas as my ooun 
try, her independence, her honor, the illustrious names that make the history 
of my native land, Ac — I believe these among your men of the world, men who 
in fact guide for the roost part and govern our world, are looked on as so many 
modifications of w rongbeadednees They know the use of bawling out such terms 
to rouse or lead thd kabblb, but for their own private use, with almost all the 
oWs statesmen that ever existed, or now exist., when they talk of right and wrong 
they only mean proper and Improper, and their measure of conduct is, not what 
ought, but what they dare *• 

In entering his subscription to the Edinburgh Gazetteer , Bums 
wrote to William Johnston “Go on, Sir! Lay bare, with undaunted 
heart & steady hand, that hornd mass of corruption called Politics 
and State-Craft t Dare to draw in their native colors these 

1 Calm thinking Villains whom no faith can fix - 

whatever be the Shibboleth of their pretended Party ” 47 

44 Poetical Works, p 269 

tt Ibid pp 244-246, see also Letters II 132-133 
44 Letters, II 19 47 Ibtd pp 130-131 
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Complaining to Alexander Cunningham because he had not heard 
from him, Burns asked whether he was m the "mazes of Law, the 
mysteries of Love, or in the profound wisdom of modern politics ” 
Cursing the latter word, Bums proceeded to compose the following 
catechism on the subject 

Quere, What is Politios? 

Answer, Politic! is a science wherewith, by mean* of nefarious cunning, & 
hypocritical pretence, we govern civil Polities for the emolument of ourselves A 
our adherents 

Quere, What is a Minister? 

Answer, A Minister is an unprincipled fellow, who by the Influence of hered¬ 
itary, or acquired wealth, by miperiour abilities, or by a lucky conjuncture of 
circumst&noes, obtains a principal place in the administration of the affairs of 
government 

Q What is a Patriot? 

A An individual exactly of the same description as a Minister, only, out 
of place 41 

In the same critical strain he wrote to Miss Deborah Duff Davies 

Out upon the world! says I that its affairs are administered so ill! They talk 
of tut form - My God 1 What a reform would I make among the Sons, and even 
the Daughters of men! Down, immediately, should go Fools from the high places 
where misbegotten Chance has perked them up, and through life should they 
sculk ever haunted by their native insignificance, as the body marches accom¬ 
panied by Its shadow 41 

Easily and deeply moved by human suffering, Bums on several 
occasions cried out against the horrors of war “War I deprecate 
misery k ruin to thousands, are in the blast that announces the 
destructive Demon ” 10 In similar vein are his lines On Thanksgiving 
for a National Victory 

Ye hypocrite*! are these your pranks? 

To murder men and give God thanks? 

Desist for shamef Proceed no further! 

God won't accept your thanks for murther!" 

He prophesied that 

For a' that and a' that, 

It’s coming yet, for a’ that, 

That man to man the warld o'er 
ShaO brothers be for a' that u 


44 Letters, II 149-150 « Ibtd , pp, 184-1M 

M Ibtd , p 141 “ PoeUoal Works, p 305 

« Ibid , p 339 
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Defending the use of his pen for political purposes Burns demanded 

Doe* any man tell me that my foeble efforts can be of no service A that it 
does not belong to my humble station to meddle with the concerns of a People? 

1 tell him, that it is on such Individuals as I that for the hand of support A the 
eye of intelligence, a Nation has to rest The uninformed mob may swell a 
Nation’s bulk, A the titled tinsel Courtly throng may he its feathered ornament, 
hut tho number of those who are elevated enough in life to reason A reflect, A 
yet low enough to keep clear of tho venal contagion of a Court, these are a Na 
tion’s strength M 

“Liberty! Thou art a prize truly <fc indeed invaluable!” Thus 
wrote Bums in reference to hia immortal song, Scots Wha Ifae, 
Robert Bruce’s address to his army before the Battle of Bannock¬ 
burn H “So may God ever defend the cause of Truth and Liberty, 
aa he did that day!” M This fervent prayer for the preservation of 
liberty is the keynote of all the political ideas of Robert Burns 

Umvimsrrr of Mi chi a an 

M Letter* II 171 M Ibul, p 230 » Jbtd , p 195 




CHINESE CLASSICAL POETRY 

ROBERT WOOD Cl ACK 

1 HAVL been asked several times by peopk who knew of my long 
residence in China and of my interest in (he C Innote language ami 
literature “Do the Chinese have any poetry? ’ This question is 
called forth, I suppose, by the fact that the Chinese they have seen 
in this country seem so stolid and unimaginative, and also because 
the ordinary w'hite considers all other cultures so far inferior to his 
own But we should remember that the Chinese were a highly civi¬ 
lised people, dressed in silks and satins and with a literature which 
had been developing for at least a millennium when our ow n ancestors 
were still roaming around in the w'oods of northern I urope, clad 
only in skins and without even the rudiments of a written language 
Ardent Chinese lovers were writing to their sweethearts lyrics that 
are still unsurpassed m delicacy and beauty when our ardent ancestors 
were wooing their sweethearts chiefly by beating them over the head 
with a club 

As proof of that statement let me quote here a lyric that comes 
down to us from not later than 1000 b ( , at least 3,000 years ago I 
have called it ‘ Fairer than Moonlight ” 

The moon comes out, enchanting, in the sky 
But far more charming art thou to my eje 
Thy quiet gmoe hath bound me with love a chain, 

My heart yearns for thy sweetness — but in vain 

The moon comes out with its bewitching light 
Far more alluring art thou to my sight 
Thy sweet indifference magnifies my grief 
My longing heart finds naught to give relief 

The moon comes out, in all Us beauty rare 
fhou hast a wmsomenees that s far more fair 
Thy loveliness hath kindled In my heart 
A burning hre that never can depart 

This was written at least a thousand years before Caesar’s legionB had 
their first oontacts with the Teutonic savages in the forests along the 
Rhine 
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Thus and the rest of the oldest Chinese poems still extant are 
found in the Shth Ching , or “Book of Odes/’ one of the famous Five 
Classics, which, with the Four Books, form the foundation of Chinese 
classical literature Just how old they are wo do not know, but they 
were old when Confucius, in the sixth century b c , collected them 
and edited them into their present form He picked out and kept 
305 from an original collection of over 3,000 

It is generally impossible In translation to get the elegance and 
suggestiveness of the Chinese original We must know that literary 
Chinese (Wenli) is exceedingly terse A great deal of meaning can be 
packed Into oneword, because of its literary connotations, just as each 
musical note has its overtones And all unnecessary words are left 
out, as in a telegram The reader is to supply the context from his 
imagination Here is an example from an ode that I have named 
“ Dating and Waiting ** 

Ching nil ch’i ch’u, See nge yd ch’eng yd, 

»****«**»«» 

Ai er pu chien, Sao shou ch’ih ch’u 

* m * n ft * ft ■ 

A literal word-for-word translation of this is “Quiet girl her beauty, 
Walt I at city-wall corner Love yet not see, Scratch head unde¬ 
cided halt ” Dr Legge in his translation of the Odes renders it thus 
“How lovely is the retiring girl, She was to await me at the corner of 
the city wall Loving and not seeing her, I scratch my head and am in 
perplexity ” But this translation utterly fails to get the spirit of the 
Chinese, which is here distinctly flippant, also it is clumsy, and 
rhyme and rhythm are entirely lost I believe my own translation 
much better reproduces the spirit of the original 

With a lovely bashful beauty 1 had a special date, 

To meet me at the comer of the ancient city wall 
But despite my loving ardor i found I had to wait, 

In nervous apprehension that she wouldn’t come at all 

Evidently feminine nature has changed very little in 3,000 years 
Most of the time during the thousand years from the days of Con¬ 
fucius to the Tang Dynasty political conditions were not favorable 
for the development of great poets In the first part of this period 
there was a reaction from the classical, much like our modem orgy 
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of free verse, and consequently little good poetry was produced 
What was written was irregular in meter and careless in regard to 
rhyme But there is one poem from this time which, because of its 
music and its philosophy, I consider one of the outstanding gems of all 
Chinese verse It is “ Horizons," by Sung Yli, a statesman of the 
third century b c 

Among the birds the phoenix, among the fish the whale 
Is first m might 

The phoenix wmg» to heaven, the crimson rlouds to scale, 

In rapid flight, 

Above tho blue sky boundless, and out to space s edge, 

What bliss to soar! 

Yet to the twittering sparrow the world is but a hedge, 

And nothing more 

The whale swims m that ocean hut may to this sea come 
Before day goes, 

Yet to the humble minnow a puddle is the sum 
Of ail he knows. 

And as with birds and fishes, just so we have with man 
Both email and great 

Here soars a gorgeous phoenix, there swims leviathan 
Without a mate 

Philosopher and poet to the Infinite give ear, 

Till life is spent 

The vulgar crowd unthinking lives in Its narrow sphere, 

And is content 

During the Han Dynasty, just before and after the beginning of 
the Christian Era, there was a short and glorious period when litera¬ 
ture and the arts flourished for a time In poetry there was a return 
to the classical style of the Odes , which have ever since remained the 
one standard for Chinese poetry But seldom again do we find 
the humorous ballad, or the flippancy that gives spice to many of 
the odes A distinctly melancholy note oreepe in, which is hereafter 
characteristic of Chinese poetry The Emperor Liu Ch'e (better 
known to history by his throne name, “ Wu Ti "), of the first century 
b c , was an enthusiastic patron of the arts He also had the calendar 
reformed, and really accurate chronology begins with his reign He 
himself had quite a reputation as a poet I leave the reader to judge 
from this poem, “The Fallen Leaf," whether or not that reputation 
was justified It was written on the death of his favorite consort 

The sound of rustling silk is stilled, 

With drifting dust the court is filled, 

No footstep echoes from the floor, 

And piles of leaves block up the door, 
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For oho I loved has gone from me 
A leaflet frail dropped from the tree 

The first famous Chinese poetess appears during this dynasty 
She Mas the Lady P'an, long a favorite of the bmperor Ch’eng Ti, 
and was noted for her virtue and her wit as well as for her poetry 
When she was ultimately discarded by the bmperor in favor of a 
younger rival, she sent him a white silk fun on which was inscribed 

Oh fair whit* wlk juat woven freah and new 
Ab pure as snow and bright as ajwirkling dew 
I make of you a fan for one I love 
Shaped like the round moon in the aky above 
Whore er he goes he 11 take you \*ith him there, 

To stir for him a grateful breath of air 

And yet I fear when autumn n ehill come* on 
And dvmg summer s ardent heat is gone 
That you will carelessly Ik? cant aaide, 

When need of you like thought of me has died 

Since that time the expression “autumn fan” has been proverbial in 
Chinese for a neglected wife 

With the Tang Dynasty (from about 600 to 900 ad) we come to 
the Golden Age of Chinese literature This dynasty is associated in 
the Chinese mind with the romance of war and adventure, with 
wealth, culture, and refinement, also with frivolity, extravagance, 
and dissipation, but most of all with poetry Some idea of the enor¬ 
mous amount of poetry written at this time may be gamed from the 
fact that in 1707, almost a millennium later, there was published a 
collection of the Tang Dynasty poetry deemed worthy of preserva¬ 
tion, containing 48,900 poems m 900 books Is it not something for 
the Chinese to view' with pnde that at a time when burope was sub¬ 
merged m the barbarism of the Dark Ages such refinement of thought 
and culture was current in the Celestial Empire? The Odes were still 
considered the basic standard for poetry, but there was a change in 
the subject-matter, as well as an increasing elegance in the way it was 
handled Owing to new social customs the love lyric almost com¬ 
pletely disappeared Flowers and birds, clouds and mists, the moon 
and the seasons, woods and hills, wine and the waters have become 
favorite subjects A strain of mysticism is almost alwaya present 

Meng Hao Jan (689-740) failed at the public examinations and 
then retired to the hills and became a recluse He is said to have 
sought inspiration for his verse by riding on a donkey through the 
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snow on the mountains But that can hardly have been the inspira¬ 
tion for "On a Summer Evening ” 

The daylight fades behind the western mountain, 

Lagtwurd see the full round moon appear 
Tin faintly mirrored in the garden fountain 
Night and the time of dreams a ill soon be here 

I wt upon the balcony to rest 
And Btrefcch mv limbs, refreshed by evening dews 
A lotuB-acented breexe blows fmm the west, 

I hear it rustling mid the tall bamboos 

I gaze upon mv silent lute with sighs 
Ala* thtro is no kindred soul to hear 
With yearning heart I close my weary eyes 

And dream-clad friend* of other days draw near 

By general consent Li Po (705-762) is conceded to be the greatest 
Chinese poet of all time He started early, his first published poem 
was a "stop short” written at the age of ten (The stop short will 
be explained later) Here is the poem, " To a Firefly" 

The rain cannot quench your bright lantern s cool light 
The wind only fans it to shine still more bright 
Oh why don t you fly up to heaven so far 
And twinkle there near the moon — just like a star 

Like many C hinese poets, he was a gay, dissipated fellow, just uh, 
unfortunately, not a few r Occidental poets have been He was born 
in Szechuan, the westernmost of China’s provinces, but in his early 
youth he had wandered as far as Shantung, the easternmost prov ince 
Here he fell in with kindred spirits, they retired to the mountains and 
became known as "The Six Idlers of the Bamboo Brook ” Their 
fame became such that Li Po w r as introduced to the emperor He 
was received with great favor and given a position in the Imperial 
Academy, but he only drank the harder He finally lost favor through 
the intrigues of jealous palace eunuchs, and left the court to continue 
his wanderings with a new group of cronies called ‘ The Eight Mortals 
of the Wine Cup ” His poems arc of many moods Here is one which 
shows his love of Nature and alBo his wonderful gift of metaphor It 
is "Clearing at Dawn ” 

The fields are chilled the gentle rain has ceased, 

On evtr> aide the springtime oolore gleam, 

Among the boughs the singing thrushes feast, 

The fish are leaping in the limpid stream 
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Each floweret freshen* up her powdered cheek, 

The mountain gnuwea In the freeh breeze sway, 

And from the bamboo grove beside the creek, 

The fragments of white mist dissolve away 

Perhaps not the least poetical thing about Li Po’s life was his 
manner of leaving it His last poem tv as “Drinking Bong/* written 
while he was out on the river with a party of boon companions Just 
after composing it he attempted to scoop up the reflection of the moon 
out of the water with his hands, but fell overboard and was drowned 
Here is the song 

I ait midst the flow ora with a kettle of wine, 

Alone I am drinking — an action absurd 
If the moon now would lend me hie presence benign, 

Then here in my shadow to make us a third 

But the moon cannot drink, so T toss off his share, 

And my shadow but follows my motions In vain 
They can't go the pace this unfortunate pair, 

The Joy that they lose thus become* my own gain 

I sing - and the moon staggers round in the night, 

I dance — and my shadow reels over the floor 
In my drunken confusion we all three unite, 

I drowse, and our persons are separate onoe more 

So we merrily live, till beade the Cloud River, 

We dram our last cup, and say farewell forever 

Li Po is considered a master of the stop short, a type unique in 
Chinese verse It is found in some Han verse, but did not reach its 
full development until the Tang Dynasty It is a four-line epigram, 
given its name because of its abruptness, though the critics say “It 
is only the words that stop, the sense is intended to go right on ” 
The last line is supposed to contain an element of surprise, which 
suggests a new, or a changed, viewpoint We had one example in 
Li Po's first poem His best I consider to be “To Mount Chin T’ing ” 

The flocks of birds have vanished that soared about on high, 

A single lonely cloud now floats past In the sky 
And here I sit alone the towering mountain by, 

We never bore each other — the silent mount and I 

Nothing has yet been said as to the rhythm of these poems There 
are not different kinds of feet as in Western poetry, where the rhythm 
is introduced by various regular combinations of long and short, or of 
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accented and unaccented syllables There is no such meter as this 
in Chinese classical poetry, the rhythmic effects are produced by a 
device impossible in any other language Each Chinese word is a 
monosyllable, having a tone or pitch which is as much a part of its 
sound as is the succession of vowels and consonants there are from 
four to eight of these tones, depending on the dialect, but for purposes 
of rhythm they are classified as level tones, or “flats," and as de¬ 
flected tones, or "sharps/ 7 and the arrangement of these tones gives 
the metrical effect Each line of poetry generally consists of from four 
to seven words, and the positions of the sharps and flats is very defi¬ 
nitely set by tradition Hie effect produced on the ear that is trained 
to detect them by this succession of tones is v ery pleasing Obv lously 
this effect is impossible in a non-tonic language 

Tu Fu (712-770) is ranked by the Chinese as second only to Li Po 
Like Meng Hao Jan, he failed at the public examinations, w here verse 
making is supposed to count heavily He finally did obtain an official 
position, but was twice exiled, and eventually took to a life of wander¬ 
ing and devoted himself to poetry as a profession 

He w rote a beautiful appreciation of Tai Shan/ 1 The Sacred Moun¬ 
tain" 

How matchless in majesty rises Tai Shan, 

The fertile domains of the Duchy of I u 
Spread out at it* base, and Heaven pours down 
It* favors on mount and its environ* too 

The summit of 1 ai Shan towers high o er the storms, 

Where the sun always shines on its buttresses bleak, 

From below as I gaze I just make out the forms 
Of eagles that soar round its pinnacled peak 

I labor on up and at last reach the crest, 

And gate down m awe at the foothills below 
Just how we poor mortal souls, even the best, 

Appear to the Infinite, finally I know 

The prevailing note in moat of his poetry is summed up in "My 
Philosophy" 

From flower to flower the dragon fly darts, 

The butterfly sipping sweet nectar departs. 

Each creature is happy through life s little span, 

So let us live merrily here white we can 

Han Ytk (768-824) was a statesman and philosopher as well as a 
poet He also wrote a large amount of very excellent prose After 
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his death the emperor honored him with the posthumous title of Wen 
Kung (“ Pnnce of I iterature") We hate a touch of his philosophy 
from “Peace Comes at Last'’ 

Alas, how quickly fades the night so cool, 

lor summer s heat has chased away the spring 
My skiff floats idly on this landlocked jkjoI, 

With dawn the sweet-voiced wild birds wake and sing 

Then through the mists still lingering on the hills 
The rising sun bursts forth with rosy beams, 

A fleeting hope my dreary heart now thrills, 

As thoughts of freedom stir a captive s dreams 

My soul is calm my flowing tears are dried, 

Though life is sad and evU at its best 
A blessed thought All care is laid aside 
When once inside the coffin one ton rest 

Po Chii (772-846) was another infant prodigy, who is said to hav e 
been able to read some characters at seven months, and who took his 
doctor's degree at the age of seventeen He spent part of his life as 
a recluse, but was twice recalled by the emperor, once to be governor 
at Hangchow, and again to hold the same post at Soochow Since 
these are China’s two most famous beauty spots, he may have drawn 
some of his poetic inspiration from their enchanting scenery I quote 
a fragment from “The Lute Player," which gives a succession of meta¬ 
phors that will bear comparison, I believe, with any poem in any 
language 

On our urgent invitation her finger* stroked the lute, 

At the splendid burst of melody emotion struck u* mute 

Now loudly like the dashing when raindrop* pelting fall, 

Now softly like the murmur when doves at evening call , 

Now loud and soft together os when a string of pearls 
Is dropped and scattered tinkling mid a group of dancing girls, 

Now liquid like the warbling of orioles In May, 

Or trickling like the brooklet that dances on its way 

Then like a raging torrent is stilled by winter's frost, 

The music lulled a moment, in deepest passion lost, 

And then as water gushes from out a shattered vase, 

Or on the horseman a armor is crashed the heavy mooe, 

She plucked the strings again and to her music bent, 

And the lute eut through the silence like the slash when silk is rent 

Chang Chi was a younger contemporary and friend of Han Yd, 
noted for his scholarship He died at the age of eighty, after having 
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been for years a tutor m the Imperial Academy His most famous 
poem, of which the entice say, “Ihe beauty lies far beyond the 
words,” is his “ Reply of a VirtuouR Lady to a Gift ” 

^ ou know that I am nodded mr not free 
Still these two costly pearls you send to me! 

\ our boldness comes from heart b> love possessed , 

\ our pearls now he < oncaaled upon my breast 

And yet — our house is held in high regard 

My huBhand Is a captain of the guard 

1 foel a man of honor such as you 

Will know that I to virtue must be true 

With your two pearls I send you back twin tears 

Of sorrow that wt met too late m years 

Since the time of the Tang Dynasty every ( hinese scholar haw 
been taught verse writing os a part of his education, but it has been 
a polite accomplishment with little or no inspiration, and most of the 
poems disclose an artificiality which leaves the reader cold and disap¬ 
pointed But still this lack of quality in the moss of poetry makes a 
few real gems stand out even more sharply in contrast 

Ch'cng Hao (1032-1085) was chiefly noted for his prose writings 
on serious subjects Fvery man must relax sometimes, and C h’eng 
is responsible for this flippant little skit, “The River Banks ’ 

I roam at pleasure north and south, and stop where er I will 
I see the river banks grow sere from autumn s breezes < hill 
But if gales blaat the rivor banks, why should I greatly care? 

The color of the river banka is the nver banks’ affair 

Another better known as a statesman than as a poet was Yeh Shih 
(1150-1223) “Ihe Rebel” is a stop short at its very best 

The verdant park is cloeed against the trampling crowd, 

No gatem&n comet to answer our knocking long and loud, 

But all of springtime’s beauties can't quite be shut away, 

For o er the jealous wall projects a pink-flowered almond spray 

It will be noted that almost all these poems are Bhort The long 
poem is not relished by the Chinese (Is it relished by the West, 
either?) There is no such thing as an epic in the language The ideal 
lies not in what is said, but in what is suggested, and it is considered 
that a maximum of twelve lines is enough to suggest any worth-while 
thought The stop short is the logical product of this ideal 

The Chinese are exceedingly fond of rhymed couplets, a favorite 
indoor sport of scholars is for one to give a line of original poetry to 
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which another must add a line which caps the idea, or pay a forfeit 
There must be not only rhyme, but a parallelism between words in 
corresponding positions in the two lines Most of the scrolls hung up 
for decoration carry matched couplets of this type Here is an exam¬ 
ple from the Ode$ 

The hawk soars, attaining the heavens, 

The fish dives, reaching the depth* 

Then there is the famous “ White Sceptre Ode/’ with these two lines 
Pai kuei chih t T ioh, ehang k’e mo yeh 

a ^ ± # w *r » 

Sse yen chih t'ieh, pu k’e wei yeh 

#r n z Hr * *1 ft & 

Here four of the eight characters are the same in both lines The 
poem means 

The flaw in the white jade sceptre ii easily ground away 

But the flaw in the words l have spoken will sound on forever and ay 

In the Ylian and Ming dynasties (14th to 17th centuries) most 
Chinese literary men directed their best efforts to the novel and the 
drama The most famous poet was Fang Shu Hsiao, who died In 
1642 He seems to have been a harum-scarum youth who, like Li Po 
and others, frequently drank too much for his own good When he 
felt death approaching, be had himself placed in his coffin (a coffin 
is always kept ready in well-ordered Chinese households), and, calling 
for writing material, he rested the paper on the edge of the coffin and 
wrote this “ Poet’s Last Farewell,” dropping back dead as he finished 

A home awaits me where is peace in store, 

Why should I hraitate or fear to go? 

A few more fleeting hours of life below 
Are hardly something one should struggle for 
In that eternal home there II be no more 
The need to fight against a treacherous foe, 

Why strive to linger in this world of woe, 

Where joys soon fade and ills down on us pour? 


Above my grave will blow the fragrant braes*, 
Twill not disturb my sleep ip this last bed 
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The moon will cast long shadow* through the trees, 

Whose rootlets form a tent about my herni 
Put pen and ink inside my coffin strong 
Tf lonesome 111 compose another song 

There is a group of poems which seem to come from this same 
period, when the last native Chinese dynasty was rapidly going to its 
fall, some of them may have been written oven after the Manchus had 
seated themselves on the Dragon Throne I got them from Japanese 
sources The names of the authors were not given, but I am sure 
that some of them are from the brush of Wang Shih Chen, though I 
have not yet been able to make positive identification He lived from 
1634 to 1700, and is generally credited with being the greatest Chinese 
poet since the Tangs He was especially famed for his excellent 
rhymes Into “The Wind and the Willow” there is woven a delight¬ 
ful little conceit which quite touches the heart 

Beside the stream the weeping willows trail 
Their branches in a cloud of emerald spray 
A horseman stops beneath the leafy veil, 

He breaks a plume and rides along his way 

The gentle breeze of spring with plaintive song, 

Pursues him as he waves the graceful frond, 

For she has been the willow's playmate long 
And cannot bear to lose a fnend so fond 


This poom, “A Spring Night,” is pure melody 

Fragrantly full of the spring, the night breezes languidly blow, 

Through the bamboos an odorous mist floats up from the garden below 
The flowers and the foliage are white In the silvery light of the moon, 

Their shadows flit gracefully round like dancing girls swaying in tune 

On tiptoe I wander entranced mid a maze of magical bowers 
l push through the lacy bamboos and cautiously peep at the flowers 
Under the wide-spreading fronds, where moonbeams through crevices seep 
To see In the hush of the night if the delioate blooms arc asleep 

“The Nightingale” gives a beautiful example of fitting the words 
to the effect the poet wishes to produce 

The summer bouse lies deeply set 
In leafy arbors fresh with dew 
Where butterflies and bees coquette 
With blossoms fair of every hue, 

Their colors bright gleam through a net — 

The lacy fronds of green bamboo 
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I wait alone, ’tia afternoon, 

A hush pervades the drowsy air 
l close my leaden eyes, and soon 

With head bowed down I slumber there 

All daytime colors disappear, 

On dnaraland « paths I stroll along, 
Then with a start I wake to hear 
A nightingale burst forth in song 


In “The Ghosts of the Sea” we ha\e something \ery appropriate 
for Hallow een 

In the hush of the night now the wind on the tea lies asleep, 

Not a ripple Is heard, all lies dead in the silence so deep 
Twixt the eyes on the prow of the junk shines a signal light red 
I^et me dream by ihe rail while the stars gleam so bright overhead 

And I fancy l see the huge spirits of heroes of old, 

Swinging maces and swords clad in helmets and armor of gold, 

They come forth in the dead of the night from forgotten sea graves, 

They march post with inaudible steps on the face of the waves 

Eerie fires of St Elmo are blinking and flitting around 

And weird tones from the bells of a temple far off faintly sound, 

But no other disturbance mare darkness and silence so deep, 

It is midnight and ghosts are awake while the world is asleep 


And The Melancholy Autumn given a good idea of what a Chinese 
poet can do when he really wants to be melancholy 

The autumn is not mine alone and yet 

My dismal soul is filled with thoughts so gray, 

That I can almost make myself forget 
It comes to others when it comes to me 

The sadness of the autumn eve imparts 
Its tone to all one sees and all one hears, 

I think of all the sorrows of all hearts 

And from my eyes unchecked gush forth the tears 

The swallows southward wing their weary flight, 

The honk of wild geese fills the sombre air 
And flocks of crows, as ebon as the night 
Quarrel noisily among the branches bare 

Now like a ghostly echo from the past 
The temple bell tolls forth its doleful tone, 

Across the paper windows dark are cast 
Long eerie shadows from the loBesome moon 
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The cneket s dull monotonous refrain 

C^omes from the withered weeds outside the door 
I hear a try hr from a bird in pain 

And then a silence fUlt* the gloom onto mur< 

In these translations the lines are iniuk to rhvme They also 
rhyine in the original, or once did I nhappily the pronunciation of 
many of the words has changed so that they no longer rhyme Wo 
ha\e a good example of this in English in tin first two lines of 
Chaucer's Canterbury Tales, where ‘‘sweet " and ‘ root" are made to 
rhyme Of course, in the original they arc “swote ’ and “rote ” But 
m Chinese the distressing thing is that since the tune of Confucius 
only those rhymes are allowed which are found in the Pool of Odes , 
and that limits a poet to one hundred and six combinations of sounds 
An attempt to use other rhymes, no matter how perfect to the modi m 
ear, brands the poet as unorthodox and illiterate I understand, how¬ 
ever, that there are some young rebels of New C hina w r ho are writing 
some very excellent poetry based on modem pronunciations 

There are various line combinations in the rhymes, as in Lnglish, 
but no blank verse In general, in my translations 1 have made no 
attempt to follow the original rhyme schemes, my ideal has been to 
produce in English \ erse the Bamc effect as 1 hat w Inch the Chinese 
would give to the Chinese ear I have tried to use only English verse 
forms Perhaps the most frequent combination in the Chinese is the 
four-line stanza in which the first, second, and fourth lines rhyme 
The earliest place I know of where this occurs m English is in Fitz¬ 
gerald's translation of “ The Rubaiyat of Omar Khayyam " Perhaps 
there are other examples 1 have not seen I understand that f its- 
gerald imitated the rhyme scheme of the original Persian It would 
be interesting to know whether this form of verse originated inde¬ 
pendently in both China and Persia 

I shall close with two short poems by I in Sung Pai, a modem 
Chinese, who was educated in America and who lived for some time 
In New York City They are WTitten in classical ( hinese style 
His “fallen flower Petals" lends itself hi a translation very near 
in its terse suggestiveness to the Chinese original 

Flowers were these, once beautiful and sweet, 

Wooed were they hy bee and butterfly 
loveless and forlorn, benoath our feet, 

Romance now Is gone - in shame they die 
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And, finally, a stop short, “My Immortal Soul ” Remembering the 
definition that was given, “It is only the words that stop, the sense 
goes nght on,” let us see whether we think Lin Sung Pai has here 
reached that standard 

Oh soul! you are to life as smoke is to the flame, 

For when the fire goes out you also disappear 
Yet when I see the moonbeams shimmering through the pane, 

And then the glass I break — the moon shines still more clear 

Alma Coludgjb 
Alma Michigan 



AN INTRODUCTION TO THE CRITICAL 
APPRECIATION OF LITERATURE 

CARL E W L DAHLSTROM 

T O CONSIDER literature from the standpoint of critical appre¬ 
ciation presents no leas a task than the establishment of a literary 
aesthetic Although we must assume an experiential background of 
rosearoh, criticism, and appreciation, with all the possibilities of value 
inherent in each, we cannot easily make a beginning with any one of 
those as a basis Moreover, a sentimental harmonizing of these three 
divisions in the study of literature, in a vain endeavor to attain the 
mythical golden mean, will prove equally fruitless We desire the 
values of all at the same time that we wish to discard everything that 
is irrelevant Consequently, we shall have to reach not only behind 
all matters of aesthetics but even behind all human activities in the 
search for a \ alid archeformula When that is secured we may pro¬ 
ceed with logical developments in all possible directions 

BASIC CONSIDERATIONS 

Every philosophy is founded on a primary postulate that must be 
constant as long as the system of thought continues to be valid To 
attain the highest values, such a postulate should not be peculiar to 
an individual province of human activity, but should embrace all 
provinces The one archeformula necessary to all systems of thought 
and actually inherent in them may be framed in these words Con¬ 
tinuation m life is of value to the individual and to the species 1 
Simple and commonplace as it may be, we must recognise that sur¬ 
vival is unquestionably the basic constant for all thought and activity 
Daily we subscribe to it in our pursuit of sustenance and shelter, for 
we know that without survival there is neither activity nor thought 
Yet we are not satisfied merely to exist on the basis of minimum essen¬ 
tials, we want to live more abundantly Consequently, an immediate 

1 To speak of poJu* with regard to human activity obviously precludes oon- 
aMeratloa of the element of self-destruction, which is the denial of value 

607 
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derivative of the primary constant is the enhancement of survival 
Clearly, this enhancement is possible only because we possess leisure, 
that is, wo have at our disposal time m excess of that required for the 
satisfaction of the immediate needs of the body 1 There is, of course, 
no categorical imperative regarding the expenditure of so-called free 
time in activities of enhancement Indeed, the only imperative is 
found in the conditions imposed upon us for continual ion in life Not 
only must we provide sustenance and shelter for ourselves, and main¬ 
tain health, but, in addition, since wo arc organisms, we must be 
active As a result, there are alternatives for the use of free, or spare, 
time It may be employed m activities for the purpose of increasing 
the guarantee of survival, or, it may be expended m activity per se, 1 
either because we must continue actively in life A even when there are 
no wants to satisfy or because we long to escape from the pressure of 
responsibilities in the struggle for existence To increase the guaran¬ 
tee of survival is to give enhancement function to activity, to indulge 
in activity per se must bo termed the play function 1 

In survival and the two derivative functions, enhancement and 
play, we run through the whole gamut of human activities as values • 

1 Casual observation of animal life, brute and human, should have taught us 
long since that activities are to be interpreted in terms of forms and functions of 
time expenditure We then should have comprehended leisure in Its deepest 
significance rather than in Its most superficial manifestations 

J The order of materials does not indicate any precedence of enhancement over 
activity per se It is, indeed, difficult to assign priority to either one of these 
derivative functions NVe may be tempted to believe tliat the struggle for exist¬ 
ence would place a primary stress on enhancement, but it m doubtful that evi¬ 
dence can be adduced to support such a view Some animals seem to take no heed 
for the morrow while others strive to enhance the economic guarantee of survival 
for a season or more 

* We do not fad to recognise that some individuals are practically Inactive 
when they have spare time at their disposal Such existences, however, are more 
vegetal than animal and time expenditure alternates between survival activities 
and quiescence 

1 There is no opposition between two prominent theories of play vis that 
which posits play as activity per sc, and that which defines it in terms of surplus 
energy The latter is simply an explanation of the necessity of activity per se, 
especially in the case of children, who usually expend neither time nor energy in 
survival activities Life requires activity, and if the child or adult expends no 
time in survival or enhancement activities he necessarily engages in activity per ss 
See also W P Bowen and E D Mitchell, * The Philosophy of Play/ The Theory 
of Organised Play, Chapter IX 

* Although activity per se seems to be flight from purpose, it is still a requisite 
for existence and thus possesses value as a derivative survival function which we 
call play Essentially there are no forms of activity wholly peculiar to the play 
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Through a preacrvational economy 7 and reproduction we munage to 
cling to life, both as individuals and uh a species, by rrieann of religion, 
philosophy, art, science, and all forms of socialization we struggle to 
enhance the value of survival beyond the limits of a day or a season — 
indeed, even beyond life itjself — and, through all forms of activity 
engaged in per we continue of necessity to employ our tune or else 
temporarily wc put aside the burden of the struggle for existence 
In referring to these three divisions as functions, or purposes, 
interdependent and closely related, we indicate that function is com¬ 
mon to various forms of activity We are, in truth, in agreement with 
Morns Cohen when he says “It is thus the function of rational 
science as of art, religion, and all human effort to liberate us from the 
charnel house of the actual and re\ eal to us the underlying order which 
governs the wider realm of possibility ” 8 Through sur\ lval aotiv lties 
we guarantee as far as possible the so-called actual that is, life itself 
Through activities directed toward the enhancement of survival we 
attempt to objectify a closer grasp of reality by reaching through the 
actual toward control of that “underlying order * with all its implica¬ 
tions of possibility Moreover, all these activities may assume the 
play function when they are employed per se B Manifestly, function 
is a common denominator for all forms of activity ,u 

The basis of our w'ork lies, then, in the comprehension of the 
necessity of this prime constant of survival, and the possibility of the 
two derivative functions of enhancement and play Upon these we 
may hope to erect the superstructure of thought for any province of 
activity, regardless of its form 11 


function Those which appear to be thus peculiar to play are unquestionably 
derivatives from activities which have had function in survival and enhancement 
It should be understood, moreover that all forms of activity having survival and 
enhancement function are readily developed per xe with the pla> function 

T Activities providing sustenance and shelter, and maintaining health 

• Reason and Nature , p (39 

I Some of the contemporary objections that “the play spirit has bwn taken 
out of play ' in our regimentation of recreation are well taken Strew on health, 
rewards, trinkets, and publicity have made it almost impossible for players to 
enjoy games at activities per »e 

10 If function is Common to a number of activities we logically assume an 
interrelationship among these activities Religion, philosophy art, and science 
are different ways of grasping and expressing the one sole * underlying order 

II Excepting, of course, self-destruction and other forms of activity in kind 
See note 1 above 
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THE PROVINCE OF ART 

There should be no disagreement over the assignment of the prime 
function of survival to economic and reproductive activities More¬ 
over, we should experience no difficulty in reaching the conclusion that 
religion, art, philosophy, and science are not requisites for immediate 
survival, 11 though they may attain value in enhancement or in play, 1 * 
the two alternative functions In other words, these fields of activity 
may provide means not only for the objectification of a closer grasp 
of reality but also for the expression of activity per se 

With the functional positions in this scheme of things agreed upon, 
we may now attempt to differentiate the provinces Clearly, we can¬ 
not separate art from other fields of activity through evaluation of 
function which is a common denominator 14 Materials are little more 
useful Common to all forms of art is the employment of a basic 
substance or material as, for example, stone, line and pigment, 
sound, and word The basic material also serves as the medium for 
secondary materials, that is, attributes of sense, emotion, imagina¬ 
tion, intellect, and spirit 11 All these materials, however, both pri¬ 
mary and secondary, are common to several provinces rather than 
peculiar to art As a result, the hope of major differentiation through 

11 Without impairing the logic of this statement we may grant that the priest, 
the artist, the scientist, and the philosopher may earn their daily bread through 
activity In the province of which each is a spokesman Each Is, of course, a para¬ 
site, trading his services toward enhancement for the survival contributions of 
others. 

u Or In both There can be little doubt but that the play function pervades 
many if not all our so-called serious activities The common feeling that play is a 
referent solely for expressions of triviality is wholly unwarranted The produots 
of genius always reveal a subtle integration of activity for enhancement and ac¬ 
tivity per n The recognition of this dual rdls In function undoubtedly led Sohlller 
to assign such a high value to play 

M When E F Carritt, The Theory of Beauty, p 3, repeats the old incantation, 
“Aesthetics are for aesthetics sake,' 1 not only is be evading the work he set out 
for himself but he is also, unconsciously do doubt, too insistent that art has only 
an approach to a play function See also W P Ker, Form and Style in Poetry, 
pp 182-163 At this point we may well insist that, so far as human activity and 
thought are concerned, nothing really exists for its own sake Even activity per 
as must Imply that man is the important factor 

u Dualists would probably not object to the employment of the term “spirit,” 
nor would they question its reality as a human attribute* Some would reject tbs 
word entirely Others probably will be inclined to regard the term as a possible 
Integrating symbol or sublimation of the more tangible attributes. Since artists 
confeeredly struggle for an expression of spirit, an aesthetic roust admit this attri¬ 
bute into the disc usd on , 
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maten&ls fades away, e\en though we recognize them as determining 
factors for the establishment of genres withm the field of art 

There is still another means of definition, that of medium 16 In 
religion, for example, we do not hesitate in declaring that God — or, 
the oonoept of deity — is the medium through which man struggles 
for a grasp of reality in terms of spiritual values In science a grasp 
of objective reality is made possible through number as a medium 
leading toward enumeration, measurement, and classification Like¬ 
wise, in philosophy it is through the medium of logtc that ideas take 
form and beget values Without number, science is unthinkable, 
without a concept of deity, there is no religion, without logic, philoso¬ 
phy is only abracadabra In art, too, there must be a medium without 
which art cannot be conceived 17 

Neuhaus tells us that "the element at once the most universal 

w Aristotle provided a means by the adoption of the cue word 
Since thia word le undefined and obviously not limited to tmikUivn , it w of little 
more value to us than a mathematical unknown Wo do not accept imitation, 
for it U not medium, rather, it la both function and a description of the art product 
Moreover, if the function of art ia to imitate nature or anjihing else what may be 
the purpose of so direct a copy? Aristotle, indeed, indicates a grasping for the 
Inimitable when he tella us that ' Polygnotua depicted men as nobler than they 
are, Pauson aa less noble”, and then he approximates imitation when he says 
that “Dionysius drew them true to life ” There is, in effect no desirability of 
imitation, so far as art is concerned For the creative mind the object to be used 
as a guide for an artistic composition always has something of the fetish about it, 
and it is thia elusive charactenatic that the artist seeks to objectify, whether or 
not he carries along In his work the strictly objective pattern of the original sub 
ject The artist is much like the primitive who carved out of wood an Image of 
his god, not for the clumsy design of materials but for catching the god m a fixed 
form Note, too, how the expressionists in modem times have frantically set them 
selves against objectivity In tho vain hope that through the principle of distortion 
they may capture pure reality Someone has aptly said that the artist does not 
seek to Imitate Nature but to emulate her, does not desire to copy her, but to 
rival her See also T A Cook, Spiral* in Nature and Art, Chapter VI 

,T We may, with reason, militate gently against a common practioe of aestbe- 
tldans. Unlike Aristotle, who at least used mi meets as a key modem philosophers 
of art fall to provide a suitable means of unification for the disparate elements 
which they discuss in their treatises. Moreover, they do not seem to be in har¬ 
mony with Oswald Spangler’* dictum that there is no such thing as art because 
there are many arts (see The Decline of the Weel German text, I 285-6, 203, 
English, I 221, 227) Without a significant and peculiar unifying element the 
various subfactors of an aesthetic too frequently may be used to define develop¬ 
ments in mathematics and in mechanical drafting For example, the terms 
' balance," "proportion,” "harmony,” and "design,” are not of special signifi 
canoe to art alone H we fail to accept Spangler's point of view and insist that 
ail arts are gathered into the generic term ' art, 1 then nurely we must seek and 
find a unifying mother-factor 
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and most pleasurable in art discloses itself in the aesthetic manifesta¬ 
tion we call rhythm " It “is an almost indispensable quality m the 
artistic formulation of an idea ” Why Neuhaus uses the word 
‘ almostin the second sentence when he has already described 
rhythm as "the most universal" element in art Is inexplicable 18 If 
it is the most universal clement it is unquestionably that which is 
indispensable, the #tne qua non of all art There is, indeed, no other 
single element in art that can serve better as medium than rhythm w 

It is one thing to nelect rhythm as the medium of all art, it is 
quite another matter to prove by definition that rhythm is the all- 
inclusive, indispensable factor l ortunately, we arc not also required 
to define the media of other provinces, for they are all strikingly 
insusceptible of definition 21 What, indeed, are number, logic, God, 
and rhythm? The best that we win hope to do with any, or all, is to 
give a symbolic index We may circumscribe them with qualifying 
factors and thus apprehend meaning even though we fail in explicit 
definition n 

The first word that comes to us as hav ing connotative value m the 
definition of rhythm is "movement " Rhythm is, in fact, much like 
the hre and water of Heraclitus, "an unceasing process of flux " To 
be that, however, it must include within itself the antecedent factor 
of force, or the source of movement Moreover, an unqualified state 
of flux does not satisfy our understanding of rhythm Wc think in 

u The Appreciation of Art p 148 Note that whereas rhythm is a manifests 
Uon of nature a* well os of art, rhythm-aa-medlum 10 peculiar to the province of 
art 

tf Turning to an artist matead of a critic we find John Galsworthy making 
the following comment* ‘ But this psaential quality of Art ha* also, and more 
happily been called Rhythm Vnd what 10 Rhythm if not that mysterious bar 
mony between part and part, and part and whole, which given what is called life, 
that exact proportion, the mystery of which is beet grasped in observing bow life 
leaven an animate creature when the essential relation of part to whole has been 
sufficiently disturbed And I agree thut this rhythmic relation of part to part, 
and part to whole - ih the one quality Inseparable from a work of art " From 
"Vague Thoughts on Art’ in A M Brooks Readings tn Art Appreciation, 
pp 7*8 

*• In the space of this paper it is impossible to report on the process of testing 
various elements Moreover, the development of the concept of rhythm should 
indicate rejection of other terms which might be suggested as prime factors 

11 See for example, the second chapter in Bertrand Russell s Introduction to 
Mathematical Philosophy or, for that matter, all attempts to define the media 
mentioned 

* See C K Ogden and I A Richards, "Definition," The Meaning of Mean 
tng, Chapter VI 
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terms of movement, but also of the possibility of infinite variation in 
movement Still further, mnet we have posited 1 he suirch for reality 
in terms of an “underlying order,” wo must also admit law as a 
conditioning factor As a result, wc obtain not only direction in 
movement, but unity m variation as well lhrough law and infinite 
variation wc likewise elicit all the other factors so common to the ter¬ 
minology of aesthetics to wit, order , balance, symmetry , proportion, 
harmony , and other variations of the same elements Similarly im¬ 
plicit in law and infinite variation is the necessity for a prime stress, 
or focal point, in rhythm 21 

Finally, we must complete this symbolic index to rhythm by a 
statement of scope, range, or magnitude Number limits the range of 
science to the objective world, to that which may he enumerated and 
measured, religion likewise is limited to that which is spiritual or 
subjective Logic holds sway over both subjective and objective 
worlds, but it is supposedly as rigorous as number in excluding the 
native play of all the connotative attributes, 14 except that of intellect 
Indeed, despite its range, logic is closer to number than it. is to 
rhythm u It is undoubtedly because of the gnat inclusivenoss of its 
medium that art has been acclaimed so frequently as the finest of 
human gestures Rhythm, unlike the other media, admits all the 
attributes of both the subjective and objective worlds as materials for 
aesthetic representation Sense, emotion, imagination, intellect, and 
spint, in combination or in pormutational arrangement, are objecti¬ 
fied, without diminution of potential values, in stone, on canvas, m 
sound, and in word through the medium of rhythm 

Aa factors of rhythm we have then the following mov ement, initial 
force, direction, infinite variation, unity, prime stress, and all else 
that is brought into being by moans of unity in variation We note, 
however, that rhythm itself is not substance, is not function, it is 
not oven tangible per se It is like electricity, or life itself, in that we 
become aware of it only through objective manifestations of its effect 

n See Neuhaua op ctl, p 160 regarding “the rule of the golden section " 

** The illusions of the senses and emotional reactions and ntnwos per *e 
are vigorously avoided by number and logic The intellectual attribute reigns 
supreme and definitely limits the potential range of the other attributes 

“ See C J Keyser, Mathematical Philosophy , p 32 Mathematicians how¬ 
ever — like the reel of us - are not all in agreement Soo also J B Shaw Leo- 
lures on the Phtlotophy of Mathematics, especially Chapter V, logistic and the 
Reduction of Mathematics to Ixigic ’ 
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That is, we are aware of rhythm only when, through its office as 
medium, materials are already gaming function 

Por a still clearer grasp of rhythm let us consider it in one of its 
most unmixed forms, the dance M Here it is almost das Ding an sick, 
bearing the least material burden, wordless, soundless, and almost 
devoid of residue 17 It attains whatever extension and intensity it 
has purely through its well-nigh fltuffiess pattern of movement, which 
we apprehend through the dancers in action The dance is, moreover, 
the clearest test of play as activity per se Obviously, rhythm in the 
dance is not simply medium giving direction toward enhancement, 
the content, substance, is so light that wo move in the direction of 
rhythm per se In other words, every orchestic performance in its 
approach to immateriality moves from stress of the enhancement 
function into stress of play ihe more the dance takes on content 
and endeavors to objectify a grasp of something, the more we tend 
to call it artistic, “ the more tlie dance is freed of content and ap¬ 
proaches pure rhythm, activity per se, the more we are inclined to 
view it as play 29 Wc add another word to our symbolic index of 
rhythm when we speak of it in terms of the dance 

Objections may be raised on the grounds that architecture and 
sculpture, and possibly painting, are altogether too static to invite 
any orchestic concept of rhythm At the same time, in spite of the 
objections, we recall that wc have heard the cathedral of Chartres 
described as “frozen muBic’V 0 Michelangelo’s Moses, as “full of 
repressed movement, and vibrating with wrath and passion”, and 

** The product of the color-organ is an equally valid example 
17 Through moving picture* we can now objectify the dance in permanent 
form and thus preserve that which in earlier days would have been loat forever 
and consequently wholly without residue At the same time, however, our ob¬ 
jectification, like the dance itself, is presented in movement 

*■ The dance ia an art form with the widest hearings on life and death pro¬ 
creation, war and peace, worship, etc , whether it functions as enhancement or as 
play 

n See D H Parker, Human Value*, p 308, who speaks of the dance as lying 
‘ on the borderline between play and art ” See also note 13, above 

** We need not take seriously the pique of H V Mogonlgle, The Nature, 
Practice and Hutory of Art , p 61 “Architecture was onoe described as frosen 
music, and the world has gone on repeating the phrase like Pretty Poll, architec¬ 
ture is no more frosen music than it is frozen mud, there is nothing frosen about 
good architecture, it is warm and human, full of the movement that is Rhythm, 
full of color and springing life * Magonlgle is unnecessarily disturbed about the 
continued use of the expression “frosen music " He should be aware, bowsver, 
that those who repeat the words are not so concerned with temperature as he seems 
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Leonardo da Vinci’s Last Supper , els a “dramatic painting " We do 
not UBe these descriptive words and phrases in vain, nr with any real 
divagation from actuality, we are simply declaring m ono way or in 
another that rhythm is the dominant characteristic of even the most 
static representations 11 

The orchestic manifestation is most patent in architecture of the 
baroque and rococo stylos In the rococo materials become almost 
weightless, transparent in value, with the result that once more we 
are borne rapidly toward rhythm per tte Rococo may be described 
fairly accurately as the dance of lines and stuff with a minimum em¬ 
ployment of connotatrve attributes In painting, probably Corot 
comes the closest to what we call the aesthetic dance of materials, 
whereas, in the post-impressionists we have all too frequently a mani¬ 
festation of dance largely in its play function 12 

No form of art is so static that it docs not represent the objectifica¬ 
tion of materials through rhythm Again, no form of art is w> dynamic 
in expression that it loses all objective qualities Indeed, even the 
dance, or the product of the color-organ, manifestly attains some 
objectification to gain value m either enhancement or play, or in 
both We place the dance in the category of play function, not when 
it has actually become rhythm per se — an impossibility — but when 
it has thrown off all materials except the dancers and the connotative 
attributes of sense and emotion It is through this progressive 
etiolation of content that the dance becomes an activity per se, while 
rhythm only approaches medium per se M 

to be They are simply saying what Magonigle himself sets forth in the last 
clause quoted above, namely, that architecture in music and rhythm caught and 
held in fixed objectivity 

n Note that Magoruglo, <?p ctf , p 23, makes rhythm an all pervading ele¬ 
ment “Rhythm is a system of accentuation of certain parts or elements of a 
Design to produce, in Architecture Sculpture, or Ptuntiug the equivalent of 
musical Rhythm, or measured movement such as we see in dancing It is also an 
arrangement of lines and masses in such relations as to produce the effect of a 
flowing transition from one line or mass to another In Figure Fainting or 

Sculpture another form of Rhythm, and only one of the many, would be ar ar¬ 
rangement of the lines of the bodies, limbs, and drapery so that the lines or the 
masses of light and shade flow into each other, or repeat each other, and tend to 
unite, or tie together in the professional phrase, the entire composition ' 

° With regard to the weightless thought in impressionism see DahlatrOm, 
" Hallsirffm s Impressionism as Illustrated in ‘ A Secret Idyll, ’ as cited in the 
Bibliography 

“We should observe that forms of activity universally classified as play 
activities are always light in oontent 
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We are thus brought close to the frequently expressed idea that 
the materials of art are obtrusive, that they are burdensome and 
limiting to expression There is, of course, no gainsaying the com¬ 
plaint The stone does impose limitations on the artist, so, too, 
sound and word, line, surface, and pigment obtrude upon the artist’s 
freedom In like manner, vv ith equal justice, we may say that experi¬ 
ence, with its formidable array of prejudices, is an impediment to 
creative thought We must bear in mind, however, that ex mhilo nihil 
Jit Without a background of experience, which is necessarily preju¬ 
dicial, no thought is possible, for a tabula rasa is no mind It is far 
more apposite to declare that experience, prejudicial as it must be, 
offers substance for thought u In like manner, the materials of art 
are requisite to aesthetic expression 

We have materials, medium, and function as essential to every 
form of human activity To complain about any one of them as bur¬ 
densome or limiting and to try to free oneself from one or all is sheer 
vanity u The artist can only repeat Brand's formula, “All or noth¬ 
ing”, for, unless he may have all necessary means at his disposal, he 
is powerless to do anythmg There is, clearly enough, a strong cle¬ 
ment of irony in all creative work To attain function, the artist must 
have materials and must employ a medium, but the medium is 
constantly threatening to absorb materials and transmute them into 
an airy nothingness or throw them off, at the same time that the 
materials are resisting medium Therein, however, also lies the secret 
of genius the ability to crystallize materials in medium, to force 
substance through rhythm into objective representation that will 
have value M 

** Thoso zealous critic* of the oooinl order who ask for a sweeping away of all 
prejudice really do not mean what they my Substantially, they want us to ex 
amine the foundations of all our prejudices to reject all that are burdensome or 
destructive to progress, and to accept only those supported by sufficient evidenoe 
Cleaning the Augean stables is perhaps a necessary tusk, but the Alpheus and 
Peneus should be purifying and not annihilating 

* Witness Rudolph BHimner's folly of “absolute poetry ' The word is emas¬ 
culated until BlUmner naively creates tuneful nonsense syllables for his so-called 
poetry But all that appears under the guise of verse is not neoessarily poetry 
BlUmner, in reducing the word to sound values, has not freed himself and attained 
high expression as he hoped, he has only limited himself to materials of such 
little weight that his product is only a playful, orchestic performance For an 
example of absolute poetry see A Soergel, Oiehtung und Dtchter der Zeit p 618 

H The complaint against materials and against rules is largely defensive 
mechanism coining into play when it is not ignorance or adolescent fervor The 
defeated or impotent artist Is rationalising the situation to his own exculpation 
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If, in conclusion to this section, we were required to define art 
in a few words, we should lm\c to adopt for the present a formula 
somew r hat like the following Art is a secondary pro\ mce 37 of human 
activity, functional both in the enhancement of survival and in play 
It stresses enhancement, a grasp of reality, through the rhythmic 
objectification of the materials of human existence, taken in various 
combinations and permutatlonal arrangements As art approaches 
activity per se and substantially lightens the connotative burden of 
its materials, it. becomes pattern-making hav ing a play function is 

We have consciously omitted discussion of the beautiful, the ugly, 
and the sublime So far as these terms describe materials admitted 
into rhythm they are all valid, for the scope of the medium is limitless 
When, however, the terms are applied to the objective representation, 
the art product, they refer to final values In the latter usage, beauty 
is the necessary result and the sublime a possibility, when materials 
have been subtly molded into form through rhythm 89 The ugly, on 

When materials and medium are in conflict and resolution seems impossible the 
child-artist attempts to eliastise materials and medium in much the same way that 
a child man kicks an object over which he has stumbled With law posited as a 
factor in rhvthm thtre is no possibility of attaining function through the com 
plete disregard of all existent and all possible rules Uirk of law always has a 
tomplcmentary angle in lack of unity, and chaos is the necessary result It in 
not of course that we must accept rules blindly and live under them servilely, 
rather we must test our laws constantly until the probability of error has lieen 
brought close to nil Furthermore, we must be steadily at work uncovering what 
still lies hidden in the wider realm of possibility , for e\ery human effort be¬ 
comes effete when discovery ceases to add materials and means Rules and ma 
tcrials impose limitations it is true, but more pertinent is the fact that they are 
the Bole means we liave for the attainment of function and value Note a per 
tlnent illustration in another province that of education Widespread has been 
the notion that discipline — rules — should be pushed aside in favor of individual 
Interests, desires, and even whims The abandonment of a tyrannical and blind 
discipline was justified, but the forsaking of all rules has been a violation of life 
and society both of which are constantly conditioned by law The way to freedom 
in all fields is never by evasion of rules but by means of them "If you want to 
work without rules first follow every rule " 

,T That is not requisite to Immediate survival 

” This is close to a restatement of an earlier definition (see Dahlstrom, op nt 
note 1) In the present work, however, the "intuition of reality’ is rejected in 
favor of the concept of enhancement, that is, direction toward a grasp of reality 
whether it be intuitive or otherwise 

** Caricature, which stresses the play function, is at times a sinistral approach 
to enhancement It is a conscious distortion of rhythm through its employment 
of incongruences As a result, beauty cannot be attained When, however, a 
grotesque is only a fractional part of a large work it may give added stress to 
beauty through contrast 
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the contrary, if not purposeful caricature, is the product of unrecon¬ 
ciled and clashing materials and medium 

A LITERARY AESTHETIC 

With this skeletal outline of the province of art as distinguished 
from other fields of human endeavor, we are in a position to focus our 
attention more directly on literature If we prooeed with this study 
as a logical continuation of the foregoing discussion, we should de¬ 
velop a literary aesthetic somewhat as follows First, we must reckon 
with the major literary forms, or genres Secondly, it is necessary 
to analyse and evaluate materials In the third place, we must study 
a work of literature as the objectification of materials in rhythm 
Finally, there must be adduced means whereby function may be in¬ 
dicated and a scale of values attained It should be clear, however, 
that the analysis of any one of these divisions is contingent upon a 
consideration of all the others 

The major divisions in literature are poetry, prose, and drama 40 
Common to all three is the employment of the t cord as material the 
word with all its values of sound and syllable, with all the implica¬ 
tions of phrase, clause, sentence, and other rhetorical devices, with 
all the connotative attributes of sense, emotion, imagination, intellect, 
and spirit Poetry and prose are on oommon ground in that they em¬ 
ploy the t vord exclusively 41 Drama, however, is literature and some¬ 
thing more, for it employs not only the word as used in both poetry 
and prose, but also materials that are common to architecture, painting, 
sculpture, music, and the dance 41 With drama readily set apart, by 
virtue of difference of materials, our immediate problem in literary 
forms is to establish tangible differentials for poetry and prose 

The separation of these two literary genres is best accomplished 
by an analysis of materials in rhythm ** The poet, on the one hand, 

44 There are, of oourse, genres within genres, and combinations as well, but 
they are not of great consequence to this introduction 

41 We grant that poetry may be read aloud, chanted with a musical accom¬ 
paniment, sung, and dramatised The word as material already admits oral 
values in the attribute of sound The employment of extra-verbal aids, however, 
simply stresses the fact that we have a mixed, or Impure, form of poetry 

41 Even in the reading of a dramatic text we feel the nece*ity of imaginative 
•nstagement for appreciation The w ritten drama is, indeed, closely related to the 
score sheets of musical composition 

** Though by no means in agreement, prosodists all make more or leas capital 
of meter, temporal and spatial units, sound values, diction, etc 
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desires to mold all his materials into form ~ even to the very syllables 
of the word — by means of a cumulatne, recurrent pattern 44 The 
prose writer, however, is aiming primarily at larger units of the word, 
and ho is even careful to avoid the recurrent, patterned molding of 
syllables for fear that such use will obtrude upon representation of the 
so-called thought-rhythms The word-as-stuff in the orchestic sense 
10 unquestionably more patent in poetry than in prose In the latter, 
it is thought-as-stuflf that takes on orchestic significance Thus we 
may speak of a novel like Hudson's Green Mannons as poetic prose, 
even though there is no \ ersi Scat ion as such, because thought is 
minor, whereas attributes of sense, emotion, and imagination are 
given major stress So, too, much of the phrasing in contemporary 
fiction may be regarded as a vain attempt to deal wilh poetry and 
prose at one and the same time, without, howc\er, a nice comprehen¬ 
sion of values 46 In hke manner, free verso approaches prose when 
the poet attempts to use the thought-rhythmics of prose for stress on 
sense, emotion, and imagination 48 As the word attains the recurrent, 
patterned objectification of poetry through the medium of rhythm 
it may become scintillating in qualities of sense, emotion, and imagi¬ 
nation, but invariably it also tends to become light and vagarious in 
its burden of idea, or the attribute of intellect 47 The larger, non¬ 
recurrent patterns of prose, on the contrary, permit added weight of 
idea without necessary loss of values in other attributes It may, 
indeed, be said that in poetry, more than in prose, there is an easy 
approach to activity per se 48 

With the genres barely indicated, we turn to the problem of the 

44 See I Abercrombie, Principles of English Prosody, pp 30-36 

44 There is no question but that some of the mixed forms of literature are far 
more effective than some of the so-called pure forms Hudson s Grern Mansions, 
from the standpoint of literary art, is a gem as compared with Morris Arv* from 
Nowhere Moreover, the drama the most impure of all literary genres has poasi 
bilities for the highoet values Punty and impurity may be tests for genres, but 
they are not necessarily conditioning factors for values 

44 See W M Patterson, The RhyOim of Prose pp xii, 57 88, 98 

4T Note that in the works of Shelley, and possibly of all philosophical poets 
the burden of thought is often symbolised to vacuity, and we are left largely with 
an emotional residue or ‘ high feeling ” It Is no wonder on the other hand that 
poetry explicit in thought u usually on the borderline of prose 

m This may account for the untrammeled emotional reaction to beautiful 
poetry aa opposed to the mixed reactions to proee In the latter case the mind is 
so frequently challenged by ideas that emotions cannot hold away per m Tdeas 
are backstage In poetry, but in the full blase of light in proee 
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word-as-matenal There are two divisions to this part of a literary 
aesthetic first, considerations of text, and, second, matters of inter¬ 
pretation 

The establishing of a pure text is of paramount importance 
whenever any doubt exists regarding the work at hand 49 A piece of lit¬ 
erature that has been abridged, revised, expurgated, “iraprovod,” or 
modified in any way by an editor, except for the purpose of reestablish¬ 
ing the original text when only fragmentary or corrupt versions are 
extant, is on a par with those works of painting and sculpture that 
have been retouched and beplastered to make nude figures “ pre¬ 
sentable ” Moreover, though translations are to be admitted as 
convenient and important instruments in literature, the text in the 
original language must forev er remain the basis for final appraisal 

In the matter of interpretation wo move from word to phrase, to 
sentence, and to larger units until we have reached the whole in the 
endeavor to establish meaning Within the text we find the readiest 
means of interpretation in all that can be elicited from the rhyth- 
mised word with regard to the attributes of sense, emotion, imagina¬ 
tion, intellect, and spirit, and it is the work of a critical appn ciation 
of literature to reestablish as fully as possible the conscious, or the 
subconscious, intent of the artist tor the purpose of interpretation 
there are also ancillary factors lying outside the text proper Bio¬ 
graphical information may contribute much, so, too, the commen¬ 
taries of the artists 5tJ themselv es and of critics Moroov er, a literary 
aesthetic must add as coadjutors to interpretation all the following 
knowledge of society, history, economy, government, ethics, religion, 
science, geography, other arts 11 — indeed, a rather inclusive knowl¬ 
edge It is not, of course, that all these factors are of value for the 
interpretation of each individual work of literature Thoy are in¬ 
cluded as necessary to the whole scheme of things, for, whatsoever 
the medium of rhythm will admit as material, an aesthetic cannot 
deny as pertinent to interpretation 

41 Consider, for example, the ten thousand and more manuscripts of the New 
Testament, not one of which is an original 

M It is scarcely necessary to mention that these cannot always — perhaps 
not often — be accepted at face value For example, we do not believe Ibsen 
when he tells us that Peer Qynt is not a satire 

11 In kind and out of kind The whole field of research in comparative litera¬ 
ture is linked with this factor Note moreover, that the critical appreciation of 
literature Invites consideration of all values social, scientific, religious, and 
philosophical, as well as those generally referred to as aesthetic 
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The third large province of critical nppn nation is that of annlyaiH 
of the aefltheiu object, that ib, a study of the representation given 
to us by the artist after he has attained object ifuation of materials 
m rhythm By means of our study of rhythm it has been made clear 
that certain factors must be analyzed and appraised, namely (1) the 
initial force —that is, situation or ita equivalent (2) movement, 
direction, and the pattern of variations — or, in othir words, plot or 
sequential equivalent, (3) means of attaining unity in variation — 
that is, harmony, symmetry, balance, proportion, prime stress, etc , 
and (4) scope, or inclusivcness 

At this point we should observe that the study of thr representa¬ 
tion has the character of an analysis of materials in flux, for form is a 
continuum of content There is, in truth, no real separation of con¬ 
tent and form as we study the aesthetic object We ha\e at hand a 
content-m-fonn in which the most obvious manifestation will lie that 
of conflict of medium and materials, or the resolution of such opposi¬ 
tion ** It is actually as impossible to remov e form from content as it 
is to separate a facet from a jewel, or to abstract the content from a 
Bonnet, and still ha\c the complete form remaining M Consequently, 
the analysis of factors of representation will, os already declared, be 
tantamount to a study of elements in movement 

The fourth province, that of function and relative values, must 
partake of all the foregoing analyses Obviously, the final worth of 
a piece of literature will be dependent on a synthesis of the values 
secured during consideration of matters of text and interpretation, 
of the objective representation, M and of the significance of function 
The setting up of a final scale of values, however, is not within the 

" Galsworthy b Indian Summer of a Forsyte la an excellent example of a re¬ 
solved oonfliet, whereaa the uncertainty of movement In A Modern Comedy 
indicates clash 

w This doe* not, of course, nullify our study of part* or of the mechanic* of 
composition A study of Titiun'* draughtsmanship, for example, is no index to 
the aesthetic form of one of hi* paintings, but It may reveal the cuum of failure or 
success m attaining form 

H We may take apace for a footnote, if not time in reading, to point out an 
index to value m the matter of situation Conflict may be horn within or among 
the various laws governing our actions to alt physical, organic social, divine, 
and individual (or ego) oode* Obviously, a situation based wholly on matters of 
etiquette (in the social code), for example will scarcely offer the poHsibilitie* of 
value inherent in tho conflict raging when the individual man i* battling against 
his organic fate or his spiritual destiny In other words the value of a literary 
work is immediately conditioned by the selection of the fundamental situation, 
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range of thia introduction Rather, values should be the concluding 
section to the study of critical appreciation 

We have presented foundations for the critical appreciation of 
literature, and also the bare outlines of the superstructure In the 
further development of this work it will be posable not only to re¬ 
consider positions taken earlier, but also to become more explicit 
regarding the manifold factors of analysis, especially those that 
pertain to materials in rhythm Finally, a firm foundation may be 
laid for a scale of values based on logical appraisal rather than on the 
sole testimony of time and the vagaries of individual tastes and judg¬ 
ments of particular eras 

University or Michigan 


or motivating force Clearly enough the mere employment of a powerful situa¬ 
tion does not stamp a work with the hallmark of high value, for, a botohing artist 
can spoil the most noble materials while a genius may lend an atmosphere of great¬ 
ness to matters of secondary ImjMjrtftnce Naturally, value depends not only on 
the nature of the fundamental situation but also on the ability of the artist to 
handle the conflict Further ew C N Wenger, The Implication* of Plot in Litera¬ 
ture pp. 543-M4 of this volume 
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AN ELEMENT OF THE VOCAL ART OP 
EDMUND KEAN AND DAVID GARRICK 
IN SHAKESPEAREAN ROLES 

AMOS R MORRIS 

T HL history and tradition of Shakespearean rAles, us created by a 
long line of great actors, arc in many wavs as interesting as the 
plays themsolves This interest in the actor's art lies dose to the 
heart of the whole matter with which drama and dramatic criticism 
hav e to do Oscar Wilde was certainly wrong in his bitterly satirical 
comment upon the actor's art as “terribly creative ” Drama is, 1 
suppose, the greatest of the literary arts chiefly because, though the 
writer of drama has at his hand all the resources of the other literary 
forms and puts down os much upon pajier as can be put dowm in 
words, he yet leaves the job only half done, to lie rounded out and 
completed by the inspired actor The dramatist’s greatest glory lies 
I should think, m the inspiration ho gives to the actor in the creation 
of his r61e 

Shakespearean scholarship has not done too much of textual and 
historical research upon the plays and the theater, it certainly has 
done too little to rc-crcate the really vital aspects of the drama as 
a play Fully half the field of Shakespearean scholarship remains 
virtually unexplored, almost nothing has been done to discover the 
subtler features of the actor's interpretation, upon which the charm 
of the play largdy rests From Schlegel and Gerwnus to Wallace 
and Hotson we have piled up a ventable mountain of valuable in¬ 
formation and helpful comment upon the historical aspects of Shake¬ 
speare's plays, every shovelful of these factual data was abundantly 
worth digging up It all helps us better to understand the play as 
living, pulsing art, and it is, besides, absorbingly interesting stuff to 
set our students to pawing over m the process of developing what we 
euphoniously call scholarship If it has made something of a hodge¬ 
podge of our prevailing romantic criticism, it has at least put a f<mnda- 

625 
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tion of fact under the emotional structure of idealization raised by 
Colendge and De Quincey and their kind 

lhese subtler features that have to do more directly with the 
fine art of the stage, the nuances of mood, and the flash of emotional 
Insight, are of course more elusive — and by the same standards 
moro valuable — than arc the facts of text or stagecraft with which 
we have chiefly busied ourselves The casual bantering give-and- 
take that must have daily enlivened the Mermaid Tavern would give 
us today invaluable hints upon what went over and what did not 
quite get across in one actor's portrayal of Falstaff, let us say, and in 
another's We have, so far as I know, virtually nothing of this for 
Elizabethan times, a little for the Restoration period, a bit more for 
the eighteenth century And in spite of all the dramatic criticism of 
our own day, it is not going to be easy for the future to understand 
the differences in technique of Irving, Mantel, Sothera, and Barry¬ 
more, because we do not very well understand them ourselves Our 
dramatic criticism, of which we have reams every week, might be 
much better than It is if our critics knew just a little more of the art 
they talk so volubly about and so were able to see upon what slight 
differences in stage business and voice quality success or failure turns 
We have not yet developed an adequate technique for interpreting 
the actor's vocal art, even in the part that we can catch m a phono¬ 
graph record I have been interested to see professed lovers of the 
drama listen to Marlowe’s Juliet on the balcony and try to decide at 
what pitch and range of the scale they hear the vocal melody 

If any of my kinsmen find thee here, 

If they do see thee, they will murder thee 

Do they hear it with “they will” at the crest of the melodic cadence, 
or an octave lower, or two octaves lower, or somewhere between? 
'The fact itself, of where “they will” is pitched, is interesting and 
important for two reasons it bears upon the fundamental question 
of the function of melody in speech and involves a phonetic problem 
of tone control But of more importance still is the question of the 
validity of her technique as an artist, because there is here an emo¬ 
tional tension sufficient to disturb seriously her normal vocal control 
In this richest of the actor's resources, his quality of voice, we 
have tragically little evidence for any of the long line of great actors 
When the general meaning of the bine is sufficient, lack of detail is 
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not serious, but when subtleties of character are involved, the lack 
is fatal In a general way the need vanes directly with the dramatic 
tensity of the situation We feel no compelling need for more detail 
m Hackett’s description of Macready’s Handel, since only the general 
meaning is in question 

Mr Morrcudy 8 emphasis and intonation of the word “southerly, I ana 
but mad north, north-west, when the wind is southerly, I know a hawk from a 
hand-saw were such u to imply to a listener that when the wind may be from 
the south tho atmosphere is clearer than from the north north west whereas the 
very reverse, according to Shakespeare elsewhere, is the fact 

But when the depth and character of emotion are chiefly involved, 
we must have finer detail before we can judge tho quality of tho char¬ 
acterization A case in point is Bell’s description of Mrs Siddon's 
Lady Macbeth 

I have given sucks and know 

How tender 'tis to Jovo the babe that milks me 

“Mrs Siddon at this line has been at a distant part of the stage 
She now comes closer to him — an entire change of manner, looks for 
some time in hiB face, then speaks " That is excellent so far as it 
goes, but It la chiefly stage business, her richest dramatic resource, 
the quality of her voice, is not mentioned, and that is chiefly what 
matters 

The more we think of it the more we are likely to agroe with 
Furness m the Vanorum of Anlony and Cleopatra “When Gardiner 
in his Munc of Nature gives, in musical notation, the fluctuation 
and emphasis of Kean’s voice in certain sentences, he does more to 
transmit the great actor, as a living presence, to succeeding genera¬ 
tions than folios of emotional impression ” The description of “tho 
fluctuation and emphasis of Kean’s voice" which Furness praises so 
enthusiastically is really definite only In the natural key of Kean's 
voice (B *>) and his speaking range of two full octaves 

He has at his command the greatest number of effects, having a range of tones 
from F below the line to F above it, the natural key of his voice being that of B* 
a note lower than Talma's. His hard guttural tone upon G is as piercing as the 
third string of a violin cello, whilst his metto and ptanttftmo expressions are as 
soft as from the voice of a woman 

Gardiner then goes on to illustrate Kean’s “hard guttural tone" 
pitched one note below his natural key, on A>, at a frequency of about 
100 d v s 
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Oh if J cih c Atchhimonee upon tht hip 

That gives rather a definite clue to the fluctuating tempo in the 
quarter, eighth, and sixteenth notes, in the pauses and the phrasal 
division indicated by tied eighths and sixteenths The notation gives 
no clear evidence of the “emphusis of Kean’s voice," though we can 
make some shrewd guesses at it from the tempo, {muses, and phrasal 
div lsions The notation is chiefly valuable, in fact, as a guide to more 
intelligent guessing than, in the benighted state of criticism generally, 
we could otherwise do How much indeed we should like to have as 
good a notation as this of his reply of Shylock to the assurance of 
Bas*mnio about the bond As Gardiner reports it 

Shylock leant over his crutthod stick with l>oth hands, and, looking askance 
at Hassamo said ‘Three thousand ducats? paused bethought himself, and 
then added 

1 Well? ' 

He Is safe’" said Dr Drury 

Now that, I submit, is extremely good, but some of the other things 
we should like to know about the speech are these 

Where in Kean’s available range of two octaves did he pitch it? 

What was the pitch range of his “three thousand ducats”? 

What were his fluctuating stress emphasis and tempo? 

With what pitch and tone quality did he imply his hesitation in 
what is here punctuated as an interrogation } 

He “paused," Gardiner says, “and bethought himself” What 
was the length of the pause, how did the closing cadence of “ducats" 
and the beginning intonation of “well," again marked as a question, 
serve to accentuate his feeimg of indecision? 

And finally, how were all these resouroes so used upon the “well" 
that the kindly disposed Dr Drury settled back in his seat in the pit 
with a half-suppressed ejaculation of relief, “He is safe"? 

If all that seems over-refined and too much trouble to take with a 
little thing, the obvious answer is that only the discriminating and 
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intellectually curious needs take any trouble about it at all, the 
ninety and nine can Ret all they want without it 

bince Furnt ss percen es so clearly the significance of Gardim r’s 
account of Kean’s vocal technique, it in not easy to account for his 
entirely o\ erlooking a still more detailed and he lpful account of David 
Garrick’s art as given by Joshua Steele in his Piosodia Rationalw, 
published in 1775 iMirauw could scarcely have missed seeing, at 
some time, Boswell's reference to Steele’s recording of Garrick's voice, 
by which method he wishes Johnson’s \ oico ‘ might be transmitted to 
posterity in wore ” lo one who conceives his function to lx that of a 
voice crying in the wilderness, this ignorance of Steele among Shnkc*- 
spearean scholars is disheartening His book as a whole is one of thost 
revolutionary documents that ought to have set the world right but 
didn't, like Coleridge’s Hiographia in criticism and Henry George's 
Progress and Poverty in economics 

In illustrating his method of recording the measure and melody 
of speech, Steele says 

It 14 so many years since I saw the tragedy of Hamlet performed that I have 
no remembrance of the expressions suffhlent to enable me to set the following 
speech in the manner of any great actor but as if whs one of those w hich I made 
mv experiment upon with the bass accompaniment, I shall set it down as 1 pro 
nounced it 
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■■ 
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mmmwnmwmrm 
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To bt or not to be th&t iS the quest ton 


After some interesting comments upon his theory of bass accompani¬ 
ment on the ancient stage, he goes on 

Since writing the foregoing treatise, 1 have heard Mr Garrick in the character 
of Hamlet, and the principal difference* that l can remember between his manner 
and what I have marked in the treatise are as follows In the first place that 
speech or ooliloque which I (for want, of better judgment) havt noted in the stile 
of a ranting actor swelled with/or/e and softened with jnano he delivered with 
little or no distinction of ptano ot forte but nearly uniform, something below the 
ordinary force, or, as a musician would say, »oUa voce or sempre poco ptano 
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Secondly fie to measure, the first line thus 





7b ki or not to be 


Thirdly, as to accent and quantity, thus 

'l }ft- r \ S I/ ^ \ ^l r 

To d/e Co s/tt/f no more 

The words, “as flesh is hoir to" he pronounced as I have marked them in my 
variation, where the two syllables, “heir to,” are both acuted, and by the module 
tion give the idea of the sense being suspended for the thought which immediately 
follows 

It is interesting to note that Sothern gives this last in the same way, 
but gives the rising inflection on “no more” as Steele had it in his 
original notation 

Garrick's Hamlet is here more nearly complete than is Kean's 
Shylock in Uiat we have the glide of the tone and the stress indicated 
in three degrees The swelling of forte and the softening of ptano 
give to the reader the sort of guidance a composer of musical score 
makes use of After some comment upon another phrase in a later 
scene, Steele goes on to supplement his notation upon Garrick's 
manner 

This essential quality is chiefly owing to the speaker's dwelling with nearly 
uniform loudnew on the whole length of every syllable, and confining the extent 
of the accent, acute and grave, within the compos* of four or five tones. 

This range of four or five tones is a detail worth special note It ex¬ 
plains, I think, why the voice of the English actor is, m our day, so 
much more pleasing to an American ear than is the voice of the 
English lecturer, or for that matter the Englishman in ordinary con¬ 
versation, the actor is the heir of the Garrick tradition of a century 
and a half, the lecturer is the heir of a much older tradition to which 
the Englishman is stdl accustomed, but from which American English 
has entirely broken away The Englishman in ordinary conversation 
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and on the lecture platform runs a w hole octav e, w hereas the Ameri¬ 
can runB four or five tones 

Gardiner's keen interest in finding the basic law which he con¬ 
ceived as underlying all the arts and furnishing a foundation for a 
scientific aesthetic would certainly have led him further in the same 
direction if he hod lived a hundred years later and hod the benefit of 
our relatively refined technique for studying tone effects How much 
more might we have had about tiie Restoration si age from Samuel 
Pepys if he had been as intelligently curious about the actor's tech¬ 
nique as were William Gardiner and Joshua Steele Iho stage was a 
passion with Pepys, and his admiration for Betterton's acting was 
beyond measure If Pepys' enthusiasm for Betterton's Hamlet had 
led him to transcribe some of the more telling speeches as Gardiner 
and Steele have transcribed Kean and Garrick, we should hav e some¬ 
thing near a Shakespeare's Hamlet Betterton was coached in tho 
part of Hamlet by Sir William d'Avenant “in every particle of it" 
after the manner of Taylor of the Blackfryors, whose Hamlet D’Avo- 
nant had seen and greatly admired before the closing of the theaters 
Taylor of the Blackfryers had been coached in tho part of Hamlet by 
Shakespeare himself Betterton was therefore in direct and virtually 
unbroken vocal descent from Shakespeare lhat Pepys might easily 
have so transcribed Betterton's speeches is attested by his mastery 
of music, of which we have abundant evidence All he needed was 
the intellectual curiosity to demand the same sharp discrimination 
in the art of speech as in the art of song But such intellectual curi¬ 
osity is not common, only two or three rare souls have had that, even 
down to our own day 
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THE ESSENCE OF FRENCH THOUGHT DURING 
THE EIGHTEENTH CENTURY 

fugPne f roviilain 

I N SPITE of the great number and the relative value of the ideas 
discussed by the writers of the eighteenth century and in spite of 
the frequent contradictions in aspirations and conclusions, which 
are inevitable, given the temperament of each author, there neverthe¬ 
less emanates from the work of all writers a striking impression of 
unity To mention the ideas they held in common, to discuss the 
fundamental sentiment that animates them all, is to explain the litera¬ 
ture of this period, its hopes, the goal of its thought 

There have always been thinkers who have rebelled against the 
civilization of their time They have accused it of impeding man’s 
natural development, of thwarting him in his right to happiness by 
keeping him from attaining his full intellectual and moral stature 
Unable to transform the prevalent conditions of their age, these rest¬ 
less spirits took refuge in dreams and utopias The end of the 
seventeenth century and all the eighteenth century, both the cultural 
offspring of the Italian and French Renaissance, tend also toward 
utopian setting and thought in their effort to express the new aspira¬ 
tions of humanity 

Public opinion, in agreement with the opponents of the ruling 
classes, demands a transformation of the social order But the govern¬ 
ment resists It is still too powerful to invite a frontal attack That 
is why there springs up a voluminous literature introducing new ideas 
under the cloak of utopias, travels, exoticism, orientalism, and desert 
islands This literature condemns, attacks, and mocks the society 
and civilization of that period, the traditions, tho contemporary 
manners, political and religious institutions We must not be misled 
by the outward levity of these writings For the violence which is at 
first concealed beneath the elegance, banter, and very affectation of 
the form soon rises to the surface, comes into full v iew, and becomes 

533 



534 Eugene E Rovtllain 

acrimonious in proportion as the w ill of the public demands tangible 
results 1 

The eighteenth century represents In part a phase of individualism 
which sets man up as an entity distinct from social organization and 
will prepare the ground for pre-romanticism In the effort to re¬ 
organize society the individual is particularly interested in himself 
The better to analyze his elemental feelings he returns to a rational 
obser\ation of the phenomena of life (Voltaire), he returns to nature 
(Rousseau) It follows, then, tbit all a priori views of the mind must 
submit to the test imposed by the natural and experimental sciences, 
by psychological and physiological studies As a result of that, 
literature becomes the vehicle of incessant attacks against all the 
systems upon which civilization was founded These systems stand 
condemned because, so the writers argue, they gave a false idea of life 
on earth, they drew erroneous conclusions concerning man's nature, 
they were unaware of or deliberately denied the evidence of facts by 
indulging in hypothetical speculations of the mind 

In order to place man in his true environment, to know better his 
tendencies, a surer guidance now becomes necessary The psycho¬ 
logical method strives to find the constituent elements of the human 
mind Using reason as its t-ool, this method seeks to eliminate from 
society all its ridiculousness, artificiality, and unwholesomeness 
Added to this wholly rational method, represented chiefly by Voltaire, 
is the so-called “natunst” method of Jean-Jocques Rousseau, who 
tries to recapture the image of primitiv o society founded solely upon 
the demands of nature Whatever be the differences that inhere in 
these two methods, they nevertheless postulate the same proposition, 
namely, that life must be governed by new rules, since the individual 
cannot find in contemporary civilization the happiness to which ho is 
entitled 

To understand fully man and his tendencies he must be studied 
in his contacts with nature, who is his mother, his nurse It is she 
that gives him life, it is to her that he returns after his death It is 
in her and in her constant, immutable laws that man with his limited 
vision and mind sees the reflection of the “divine clock-maker,” the 
creator of all things We are all subjected to the Inexorable necessity 
of God’s laws, and if we would know man well we must observe na- 

1 Id this oonoeetioD see the Barker dt 84mUe by Beeumarchsi# and his more 
violent Manage de Figaro, which followed nine year* later 
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ture * That is why the natural ami experimental sciences now assume 
such great importance in that they cooperate with reason, whose func¬ 
tion is to draw conclusions from facia obtained through observalien 1 
But Rousseau intervenes at this point According to him, science 
is not at all indispensable Reason, he holds, often deceives us in 
spite of its recognized usefulness F or it is the fruit of reflection w hich 
is sometimes not unmixed with imagination, the source of so many 
errors Ihe profound ignorance of primitive man deceives him very 
seldom, since his instincts and feelings, which spring directly from 
nature, compel him to obey its laws This view of Rousseau is shared 
by Abb4 Provost, Vauvenargues, Morelly, and Bemardin de Samt- 
Pierrc 

Ihe partisans of reason and science proclaim, even as do the fol¬ 
lowers of Rousseau, the goodness of Oml and admit the goodness of 
nature Man, therefore, in spite of some possible defects and vices, 
is good, or generally tends to become better as soon as he begins to 
heed the dictates of natural laws Curt Mealier, La Mettnc, D’Hol- 
bach, Boindm, Rouelle, the recognized atheists of the time, and Du- 
clos, Diderot, D'Alembert, Helv^tius, Dulaurens, tinged a little by 
disbelief m God, believe in the goodness of nature and man, even while 
they are substituting for the rule of God the laws of a universal 
mechanism 

The savage who is thought of ns the embodiment of natural man 
now becomes the hero of novel aud play, he becomes the preoccupa¬ 
tion of a large part of French literature in the eighteenth century 
In him the writers study mau's basic needs and primary feelings 
They seek to deduce from this study a code of morals, a conception 
of life which should lead to the reform of society 

Certain thinkers, however, as, for example, Morelly and Rousseau, 
are afraid that the element of reflection in the savage, the intensifica¬ 
tion of his passions made possible by unforeseen obstacles may unfit 
him, temporarily at least, as an ideal subject for the immediate ob¬ 
servation of nature’s laws For this reason, in part, Condillac, Di¬ 
derot, and Bonnet had already infused life into the hommesLalue It 

1 The study of nature during the eighteenth rentury give* rise to a genre of 
descriptive poetry represented by Rouoher, Saint-Lambert, and Abb<5 Delille 
* Thii may be noticed throughout the writings of Fontenelle, Montesquieu, 
Voltaire Morelly, Diderot, D'Alembert, La Mettrie HetvAtlua I) Holbach 
Buff on, le Pftre Buffler, Rouelle, Reaumur, the Encyclopedist*, and the Physio¬ 
crats. 
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was preferable, however, it was more human and natural to observe m 
the child the dawn and progress of ideas, to behold the unfolding of his 
senses, the development of his intelligence For in his case the want 
of reason and reflection causeB him to yield more readily than does 
the savage Io the dictates of mstim t and feeling Moreovor, the psy¬ 
chology, physiology, and education of the child are more important 
than those of the adult He is the hope of the race, and upon him 
depends the civilization of the fulurt Some sociologists, philosophers, 
doctors, and educators had already understood this But it is par¬ 
ticularly the influence of Morelly and Rousseau that is responsible 
for the great interest in childhood shown by Irtncli literature during 
the second half of the eighteenth century 

This study of man and child results in a senes of well-defined 
observations Man is guided by the instinct of self-preservation, he 
tends to persevere in Ins being, and to accomplish this nature has in¬ 
spired in him the fear of pain with its counterpart — the attraction 
of pleasure These two contrary reactions indicate that good and 
praiseworthy are the things which bnng man pleasure, whereas 
everything that makes him suffer is bad, harmful, und deserving of 
condemnation By extension these two sentiments create the notion 
of vice and virtue, of w hat is juBt and unjust, propounding at the same 
time the principle of social utility These two sentiments also give 
nse to the theory of self-interest iminwved upon man by nature, an 
interest which determines all of man's actions in both the physical 
and moral worlds and urges him on in the pursuit of happiness The 
flight from pain, the quest of happiness which eludes us f ven as we 
think it within our grasp, the need to follow the urge of the senses 
awaken m the individual the tendency to activity and bnng into play 
all his passions From what precedes it is clear that most wntors 
of the eighteenth century adhere to the doctrine of determinism and 
to the philosophy of sensationalism A notable exception is that of 
Rousseau who, nevertheless, recognizes the reasonableness of certain 
postulates of sensationalism 4 

The human passions are good, although they may become danger¬ 
ous when they are given absolutely free rein and when the individual 
comes in contact with fellow men who, like himself, are governed by 

4 Vauvenargues sod Voltaire in the beginning accept the doctrine of free¬ 
will considerably qualified, but later on they rally definitely to the cause of de¬ 
terminism* 
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their passions They arc partu ularly bad as soon as man loses contact 
with nature, when they arc thwarted and exacerbated by the arti¬ 
ficial conventions of civilization But at thih juncture the instinct of 
sociability, to which is added the inherent feeling of sympathy, 
benevolence, and compassion, serves to curb and guide the passions 
Rousseau notwithstanding — and his thought on Ibis subject is far 
from being clear — man is made for society 1 \ erybody, individually 
and collectively, works towards a common goal, which is happiness, 
and the individual soon notices that he cannot find his own happiness 
except as he helps others to accomplish theirs In order to achuve 
solidarity and social utility, self-interest, which is first among thp 
individual’s rights, is now linked with the common interest of all 6 

Another of man’s instincts, one of the most important, is the in¬ 
stinct of bnotuntf, whuh moves him to transmit lift, to procreate, to 
continue his species by the attraction and union of the sexes Love, 
powerful motive force behind man’s passions and actions, tends to 
achieve in this life, as completely as possible, human pleasure and 
happiness The sentiment of lov( is so strong that without it lib is 
devoid of its greatest impelling force, and man falls into the completest 
ataraxy (Arapafia) That is why the writers of the eighteenth cen¬ 
tury indulged in descriptions of all phases of love, 6 and even of lust 7 
This tonotmtt leads also to sensibility and its exaggerated expression 
in the writings of the time * 

Then comes the acquisitive instinct, diversely discussed through¬ 
out the eighteenth century, from which derives the idea of property 
The possession of things in common does not satisfy man’s naturt 
Ho wants to own privately, and even writers of communistic tend¬ 
encies, such as Morelly and Mably, accept what they call ptrsonal 
property But it is admitted on all sides that this sentiment must 
lie closely watched, for it leads to avarice, the most dangerous of all 
vices 

1 I*ontenf*ilo t AbW de Saint-Pierre, \ auvouargues Abb£ Privost Montes 
quieu Voltaire, Morelly, Diderot D Alembert Duclos HtMliua I) Holbarh, 
AbMdePrades D Argons Buffon, Mably Raynal Turgot feamt-Iambort, Con 
domet, the Knc^elopodinta, and the Physiocrats 

• Mme do Graffigny \bW Provost, Rouiaeau, Diderot, Baculard d’Amand, 
Nivelle do 1ft Chatwite Thoma*, Mercier Reetif de la Bretonnc, Florion, Her 
uardm de Saint-Pierre and L/onard 

T Voltaire, Cr^blllon fils Diderot Dulaurens, Restif de la Bretonne and, to 
some extent Montesquieu and Helvdtiu* 

1 By the writers listed In note 0 
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The tendencies of man, which are sometimes termed “natural 
laws” or “the laws of instinct/’ form together the rules of natural 
right, which is to give rise to the rights of man and of the citizen * 
The only thing that remains to be done now is to constitute a code 
of morals, which has often been discussed by Voltaire, Montesquieu, 
and Burlomaqui under the name of “natural law,” “law of reason 
and of justice ” The moment men decide to lead a communal life, 
a well-defined system of ethics becomes a preeminently social need 
What this ethic should be is indicated by the instincts, it derives 
from the sensations, and since its task is that of regulating the rela- 
tionships first between men and then between nations it is formed, 
interpreted, and codified by human reason, by the combined intel¬ 
lectual effort of all Such an ethic must harmonize the individual’s 
interest with the general interest, if it is to achieve the happiness 
of all, if it is to proclaim the brotherhood of men and guarantee 
the triumph of justice upon earth (religion of humanity) It is an 
essentially utilitarian, lay, and humanitarian ethic, and it leads 
directly to pacifism and internationalism Abb6 de Saint-Pierre, 
Montesquieu, Voltaire, Morelly, La Mettne, Diderot, Abbd de 
Pradea, D’Alembert, D'Argens, HeMtius, D’Holbach, Duclos, 
Gnmm, Raynai, Mabiy, Dulaurens, Marmontei, the Encyclopedists, 
and Condoroet sing the glory of this ethic and show what profit society 
can derive from it Rousseau himself, despite the profound diver¬ 
gence of his principles from those of other writers, gives his Emile 
an education solidly based upon the senses and upon a utilitarian 
code of morals. 

Thanks to the development of the natural and experimental 
sciences, the study of secondary causes begins to assume great sig¬ 
nificance The relative importance of these causes is indicated by 
mathematics, by geometry especially, which Bossuet even in his 
own day called "the science of proportions and relationships” 10 
The formulation of the new ethic is favored also by the physiological 
and psychological studies to which the individual is subjected, and 
all these new deductions show that the human race is capable of a 
greater development In order, then, to hasten the intellectual, 

' Primarily in the works of Montesquieu, Voltaire, Rouaseau, Raynai, Mo 
roily, Mubly, Morel let, and Condoroet 

” It must be remembered, however, that AbW Pr^voet, Montesquieu, Vol 
taire, Rousseau, and Bemardln de Saint-Pierre have alwaya remained believers 
in a first cause. 
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moral, and material progress of man, hindered until then by the 
civilisation of the ancten regime, man needs only take reason as Ins 
guide This is the theory of progress which offers a new conception 
of life Among those who best express in their work the belief in 
progress are Voltaire, the chief exponent of the doctrine of reason, 
Fontenelle, Abb6 Dubos, Button, Turgot, and t ondorcet 

But another system of morals, another conception of life impeded 
the progress of the new doctrines and sought to rob them of all 
freedom of expression These obstacles were none other than the 
ethic and conception of life imposed upon the people by the C athohe 
Church and sustained at that time by two gruit forces They were 
founded, to begin with, upon sentiment, faith, and revelation, which 
are at once the sincerest expression of human emotions and aspira¬ 
tions and the basis of a noble and lofty tradition Upon this tradi¬ 
tion, furthermore, solidly rested the doctrine of absolutism and rule 
by divine nght, the security of the privileged classes, w'ho now gave 
temporal support to the Church, thus repaying their indebtedness 
to the spiritual force which had sustained them throughout the ages 

The writers of the eighteenth century do not deny that the 
Christian code of morals had its origin, e\ en as did tht ir ow n, in the 
human instincts and nature, but they declare that the systems and 
hypotheses built up by the mind havo transformed it and led it into 
error Ihe imposition of myths, symbols, and arbitrary concepts 
which represent Christian morals paralyzes the intelligence, hinders 
the improvement of society, and ends in the abdication of reason 
in the presence of faith and tradition This sad, odd code of morals 
is composed of incomprehensible dogmas and mysteries, whereas the 
hypocrisy of the theologians, their ambition, and their gre**d for 
power make of them a class to be dreaded m that it is their own 
advantage that they seek in their effort to influence the acts of the 
rulers Thanks to the power they have over body and soul, the 
theologians give free rein to fanaticism and intolerance They it is 
who havo stirred up civil and religious wars, instigated the Saint- 
Bartholomew massacre, set up the inquisition, connived at the mur¬ 
der of good kings, and it is they who, aided by the avarice of the 
Spanish conquerors, have enslaved the natives of the New World 
and brought destruction upon them 11 

u Such a trend is constantly met with in Fontenelle, Montesquieu, Vol¬ 
taire, Abb6 PnSvoet, Mme de GrafBgny, Morelly, D Argena, LaMettrie, Diderot, 
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According to the writers of the eighteenth century, the C hnstian 
conception of life is a solution, without proof, of the problem of 
destiny Any conception which arrives at conclusions different from 
its own is accused of being heretical and is punished as such by the 
temporal power Because of this the ( hurch becomes the greatest 
obstacle to intellectual progress In making of heaven the seat of 
the true life Christianity preaches a sterile resignation to social 
iniquities, to the evils endured by humanity — iniquities and evils of 
which humanity could nd herself by the aid of work, science, and 
intelligence This doctrine makc<* of the earth a valley of tears and 
of despair, and the nation is shackled by a state of mind which 
thwarts all material progress 1 he dogmas of original sin, of grace 
and free will, to which is linked the prescience of Cod, cannot be 
understood or aicepted by humun justice 12 Since the sin of our 
first parents has irretrievably corrupted and circumscribed man's 
nature, it follows that moral perfection is, according to the Church, 
only a vain hope, an unrealizable progress on earth 

Fontenelle, Montesquieu, Voltaire, Diderot, D’Alembert, La Met- 
tne, D’Argens, Hclvetius, D'Holbach, Curf Meslier, Morelly, Du- 
laurens, Ravnal, the Fncyclopechsts, Natgeon, Fr^ret, and Condorcet, 
to name only the most violent writers, rebel against the Christian 
dogmas and ethic, they reject the decrees of the theologians’ God 
Ecraser Umffime becomes the war cry against theology It is at¬ 
tacked on all sides and is made responsible for political errors and 
human suffering 

Nevertheless, there is a God, the intelligent architect of the uni¬ 
verse, the father of nature and human beings to whom he gave laws 
roveakd by means of instinct, reason, sentiment, and conscience 11 
This Supreme Being, who is good and just, rewards and punishes 
man according to his actions, either in heaven or upon earth 14 The 
human race, civilized and uncivilized, has always been aware of this 
rather pantheistic God and has worshiped him in all ages and coun- 

D Alembert, the Encyclopedists Holvdtlus, D Holbaoh, DuUurtna, Raynal 
Merrier Marmontel, Mably, Grimm, and Condorcet 
u Rousseau defends free will in nil his works, 

11 Irreconcilable atheists or writers of atheistic tendencies such as Cur6 
Mealier La Mettne Rouelle, Diderot, lyAiambert, Helvdtius, DHolbach, Du- 
laurens, Ducloa, Boindin, and Grimm do not believe in conscience and remorse 
14 The writers of the eighteenth century, among the deists have never arrived 
at a definite conclusion concerning the after-lif* and the immortality of the soul 



Essence of French Thought 541 

tries Such, in short, and very much simplified m expression, is 
the natural religion, or better still, the deism proclaimed in the 
works of Ablx dt Saint-Piem, \ auvenurguos, Morellv, Montesquieu, 
Abbtf Provost, \oltam, le Pt x n Ruffh r, IVArgons, Rousseau, BufTon, 
Raynal, Marnmntel, Florian, Mercitr, Buculard d’\rnaud, Siunt- 
Lambert, Thomas, Mordlct, Dehlle, ( ondorcet, and others 

leaving aside the doubts and contradu tions, neglteting the want 
of clarity and of sound conclusions, overlooking flu umhnuul hesita¬ 
tions of writers treating the same subjut, we may ask by way of 
rtsumf, What ih the activity of Ircnch thought in the eighteenth 
century? Fearing reprisals, contemporary thought most often ex¬ 
presses itself under the cloak of utopias, orientalism, exoticism, 
travels, ami desert islands It wages violent war against the anae?i 
ifyime y against everything that the old order represents political 
institutions, social tornentions, manners, traditions, r< hgious beliefs, 
all of which are held responsible for man's unhappiness But the 
annon i6gime is the product of systems based upon a prion hypoth¬ 
eses of the mind These systems, linked with theology, have givm 
rise to an ethic and a conception of life which hindt r the inti llectual, 
material, and moral progress of man It liecomes, tlwn, liiqjerative 
to destroy theology, the spirit of system, and the arbitrary divinity 
which they proclaim 

After all prijudices and errors havo been attacked, destroyed, 
and swept clean, there must be discovered new directing pnnciples 
capable of reforming and improving civilization lo accomplish 
this, thought returns to the observation of nature, it gives itself 
over to the study of the experimental sciences and discovers the 
secondary causes in order to place man in the environment upon 
which he depends This much accomplished, thought now analyzes 
the basic needs of the individual It studies his instincts, the play 
of his passions as exemplified by the savage and the child 

Thanks to all of these studies and to the aid of reason, thought 
reconstitutes what it considers a true human ethic and deduces from 
it a conception of life based upon the idea of progress Scorning 
revealed religions, it proclaims the existence of a God, father of all 
men 
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THE IMPLICATIONS OF PLOT 
IN LITERATURE 


CHRISTIAN N WbNUKU 

AN ADEQUATE study of any art phenomenon takes its point 
JTjL of departure in the postulate that rhythm is the monadic prin¬ 
ciple of all art products We assume as accepted, also, that literature 
is a manifestation of tlus monadic principle through the word } where 
the word, as the smallest autonomous unit of language, is made the 
symbol of all such units In accordance with these preliminary 
understandings we shall define plot in literature as the rhythmical 
representation of action through the word, that is, through language 
materials Such expansion and explication of this definition os seem 
requisite will appear as w c proceed 

In the Btudy of plot literary criticism and aesthetics have been 
prolific in terminology, but unfortunately almost equally prodigal in 
the variety of connotations ascribed to many of their terms Over- 
incluwveness m definition has led to confusions of plot with situa¬ 
tion, story, fable, and kindred elements Overexclusiveness, on the 
contrary, has been the source of confusions between plot and pat¬ 
tern, model, outline, and other like diagrammatic features Through¬ 
out the many disparate critiques in the field one will find insistence 
upon the wildest of vagaries no less than upon the most parietal of 
dogmas The chief difficulty seems to be the lack of a consensual 
aesthetics One of the major objectives in this survey of plot impli¬ 
cations Is, therefore, to work toward a consensual terminology and a 
mutual understanding of terms 

We have proposed that plot in literature be defined as the rhyth¬ 
mical representation of action through language materials The 
matter of prime importance in this is ctdton The essential nature, 
source, attributes, correlations, and primary rhythms of this action 
will, therefore, be focal in our study And we may well begin by 
noting that this action has reference always chiefly to the incidents, 
episodes, or events wherein human beings are the objects m motion 
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Where supernatural beings, natural creatures other than man, or 
inanimate objects or forces are included they are given representation 
only because of their significant relevance to human happenings 
Locally, too, this action is that of individual human beings rather 
than that of groups Further, it is that selected action whit h appears 
to have pertinence for the critical situations or problems perennially 
faced by mankind Ihese curt pronouncements will reappear duly 
qualified and liberalized as occasion invites 

In addition to those noticed above, the re are several other varie¬ 
ties of actum which are excluded from literary plot Admissible 
action is, obviously, tepresenied action , not action per se It is not a 
bare copy of actual happenings, for though mimesis 1 enters into the 
representational process, this process is something more than, and 
different from, mere phono-photographic copy work Again, we 
must exclude also from the represented action of literary art such 
activities as appear to be motivated merely or chiefly by survival 
and divermonal values An wc turn now to the task of characterizing 
in positive terms that action which is admissible and constitutes plot, 
those types here excluded ami the grounds for their exclusion will, 
we trust, become sufficiently clarified 

In attempting the positive task just mentioned wo must first 
find a basic proposition upon which to proceed lor such a proposi¬ 
tion we refer to Dr Dahlstrom's introductory study to an aesthetics 
of literature J Therein we find the arts classified among those human 
activities whereby man attempts the enhancement of life Each 
part of any such activity will, presumably, be required to contribute 
toward the desired end The artist’s selection of plot action must, 
then, lend its support to this attempt for enhancement values 
Since the general run of events in life ore chiefly for survival or diver- 
eional ends, any representation of such events would give equal 
prominence to survival or diveraional, rather than to enhancement, 
values Because the latter ore his objectives, the literary artist 
must select for representation those actions which manifest the sig¬ 
nificance and worth of existence and which give those values above 
and beyond mere survival or diversion an illusion, at least, if not 
the promise, of permanence 

1 The Poetic* of ArulotU, Edited with Critical Note* and a Translation by 
8 H Butcher, I 7-11 

1 DahlstrOnn, Carl l W I '‘An Introduction to the Critical Appreciation of 
Literature," pp 607-622 of this volume 
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Our access to those values, those timeless realities, to whioh we 
have just referred, is almost exclusively through the phenomenal 
activities of mankind Some such activities reflect those realities 
more than others Bound as he is to the representation of phe¬ 
nomenal action, then, the artist is obligated to select such unified 
sequences of events a s best reveal the enhancement quests of human¬ 
ity Here lies the heart of our problem If wo can characterize 
those qualities which arc given perceptibility, though shadowy it be, 
through the rhythmical disposal of selected phenomena, then w r e 
shall have resolved our difficulties It is evident that our task at 
this point is to describe intelligibly that shadowy reflection of human 
destiny rendered translucently visible through an X-rayhke process 
of the artist which we have called rhythmical representation 

I have here first named destiny that inherent reality which the 
artist presumes to make dominantly attentionable in his works 
This is to use the term in its Sponglenan sense 1 to signify the essen¬ 
tial nature and purpose, embracing the autonomous route and goal, 
of the life, or unified sector of life, given representation The inci¬ 
dents, episodes, and events making up any such unified whole or part 
of life appear to be destined happenings, and the essential reality 
they make manifest is appropriately called a destiny The action 
here described is that which Anstotle characterizes as “probable 
and necessary ” 4 It is that action which exhibits the “underlying 
order,” the “wider realm of possibilities” in the life portrayed- 6 
The essential realities thus presented have been variously designated 
by philosophers as “Ideas," “Noumena,” and “Universal in the 
Particular ” • Though these and similar terms are helpful toward 
an understanding of that essential nature of events which we wish 
to describe, the term “destiny" appears to be the most connotattve 
single designation to that end 7 For it is, indeed, a veritable “mani¬ 
fest destiny” which we apprehend in the plot action of every effective 
artifact of literature 

1 Spangler, Oswald, The Decline of the West, tr C F Atkinson See especially 
I (Chap IV) 117-160 

* The Poetic* of Arulotie, IX 36 (sec note 1) 

1 Cohen, Morris, Reason and Nature, p 69 

1 Wlndelband, W, A History of Philosophy, tr J FI Tufts Consult the 
Index for page references. 

T On the significance of a name see Goethe's Faust, Part I II i 160-166, in 
the translation by W H Van Der Smlasen, p 46 (see bibliographical data at the 
end of this paper) 
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We have defined the action admissible In plot, as any unified 
senes of events which gives the demarcations of a human destiny, 
either in whole or in sufficient part to offer clue to the whole Hav¬ 
ing thus characterized the fundamental nature of plot action, we 
are faced next with the problem of variant plot phenomena in the 
different literary genres Since an adequate treatment of this sub¬ 
ject ig incompatible with the scope and purpose of the present 
paper, we shall direct our inquiry to those general features of plot 
phenomena which remain fairly constant in all the genres One 
tentative hypothesis, however, we may venture in passing — that 
the requirements of plot action have played a considerable part in 
the origination and development of the primary genres and a dom¬ 
inant r6le in the nse and subsequent modifications of the various 
subgenres With this we leave the subject, except for such consid¬ 
eration as the genres will demand in connection with a treatment of 
magnitude, one of the correlations of plot action we shall take note 
of hereafter 

We turn now to an inquiry concerning the ongin and control of 
those plot events whose essential function it is to reveal human 
destiny Too little attention by far has been given to the study of 
those forces or agencies which appear to institute, maintain, and 
govern the happenings which comprise plot In the nature and 
behavior of these forces are discoverable whatever fundamental 
Weltanschauung , whatever basic interpretation of life and its urn- 
verse the author may reveal 

For the Greoks the source and governance of human destinies 
rested primarily with Fate, a causa sui back of all phenomena, and 
secondarily with the gods, themselves the subjects of Fate as a prime 
cause With the ancient Oriental authors the alignment of control¬ 
ling agencies was much the same, though with varying distribution 
of supreme and subordinate power The supernatural agency has 
continued to play a considerable r61e among the forces to which, 
explicitly or implicitly, are assigned the sovereignty over plot action 
The haustlan world to which wc belong, however, has, from Renais¬ 
sance times on, given the human acton themselves a large share 
m that sovereignty In addition to those mentioned there are also 
the agencies operating in the environing world, both the animate 
creatures and the inanimate forces of that world By a study of 
Euripides’ Hippolylus , Kalidasa’s Shakuntala, Dante's Dunne Com- 
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edy, and Thomas Hardy's Test* of the D’Vrbertnlles one may readily 
make a survey of practically all such forces 

Some general classification and terminology for the agencies here 
in question Beem desirable Since the matter so much involves 
philosophical considerations we turn again to the philosophers for 
assistance In their logomachies the forces or agencies under investi¬ 
gation are designated “causes" Any such force which appears to 
be the original and final authority over all others, itself nowise ever 
subordinate, is known as a “prime cause " And as a prime caust 
of this sort is given variant r61es by the philosophers, according to 
their interpretations and appraisals of the universe and its life, so 
the artists, too, m accordance with their W eltamchauungen, give a 
wide variety of powers to these supernatural prime forces, whether 
in the guise of Pate, a supreme deity, a hierarchy of gods, or other 
supernatural agencies of infinite vanety 

When we turn from the supernatural to the natural realm we 
distinguish four types of agencies or causes which, in philosophical 
terminology still, we shall designate as (1) formal, (2) material, 
(3) contingent, and (4) efficient 8 The first of these, the formal 
causes, represent the authors in their creative r61es, whether it be 
explicitly or implicitly that they appear to set events in motion and 
to manage their course to the conceived ends The material causes 
are those operating under the law of inertia These are twofold 
first, the material stuffs, that is, the language materials, through 
which the action is represented, and, second, the material world 
environmentally influencing the plot events The contingent causes 
include all thoee agencies which issue in fortuitous, chance, and 
accidental events The most significant of the four, the efficient 
causes, are those which appear to he within the action itself, or in 
the principal actors 

Since the actors represented in plot are chiefly human and the 
destinies portrayed human destinies, the efficient causes appear as 
foroes activating individuals from within Of such forces there are 
two varieties, determined and psychogenic Through some char- 
actors the destinies seem to work blindly to their consummations 
Whether teleologically or by determinism, their routes and goals 
seem veritably identified with their whole organic being, without 
any visible influence of the mind Type characters manifest this 
• Windelband, W , op cti , p 141 
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sort of governance, and romantic adventurers, too, seem often under 
the spell of such blind inner controls In contrast to this sort of 
agencies stands the psychogenic variety, which is of mental origin 
and operates under mental influences Of this typo there are four 
kinds, according to the participation of the will, namely (1) volition, 
(2) motive, (3) incentive, and (4) impulse To these a fifth, induce¬ 
ment, might be added, provided “inducement’' is defined in sub¬ 
jective terms 

We have come now to a consideration of plot action in its partial 
and relative aspects In this province we have the attributes and 
the correlations of plot action to investigate The rhythmical attri¬ 
butes of plot action — varying always, we must bear m mind, accord¬ 
ing to the characteristics of the destiny represented — are six two 
relevant chiefly to the whole, one to both the whole and the parts, 
and three to the parts mainly As a whole this action has focus, line, 
and tempo, its parts have tempo, also, and in addition the attributes 
of position, direction, and function 

Varying in accordance with the nature of the destiny portrayed, 
the focus of action falls upon situation, character, setting, or theme 
Where it fails upon situation it may unfold from an initially solved 
situation, as in Antigone, embody an implicit situation, as in Hamlet, 
or lead up to an emergent situation, as in Hosmersholm Where the 
focus is upon character it will exhibit static, forming, or disintegrat¬ 
ing character With the setting in focus a temporal, a spatial, and 
a social environment, in variant degrees of prominenoe, occupy the 
center of attention and appear, either actively or passively, to insti¬ 
gate, maintain, and govern the destined events The possible varia¬ 
tions where theme is focal are practically the same as those where 
situation is predominant 

The line of plot action is single where there is but one plot in a 
literary work, multiple where there are subplots in addition to the 
main one In either case there may be several more or less parallel 
and simultaneous currents of action The presence of multiple line 
and current are the occasion for the correlational phenomenon of 
harmony, as will be noted In its proper place hereafter 

Tempo, whether in the action as a whole or in its parts, may 
be uniform, accelerated, retarded, or suspended * Position, as was 

1 Gf Patterson, W M, The Rhythm <4 Proee , especially p 61, on tempo in 
the smaller prose unite. 
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previously indicated, is an attribute of parts of plot action only 
Under this attribute plot events may be antecedent, initial, medial, 
offside, terminal, or residual In direction, which pertains also to 
the individual incidents, events, or episodes of the action, we find 
the attribute which gives occasion for the amplitude, or oscillations, 
within plot Its four phases ure straightforward, ascending, de¬ 
scending, and reversed 

The variants of the attribute known as function recall at many 
points those of the other attributes In this we are reminded that 
all these rhythmical attributes are cooperatively active The vari¬ 
ants of function are especially numerous According to the service 
they render m plot we readily distinguish mductional, complicative, 
climactic, solutional, catastrophic, transitional, and terminative 
events Others indicative of rare or minor functions arc not infre¬ 
quently encountered The seven major types just mentioned are 
specially involved in the correlations of sequence and proportion 

In the survey of the attributes of plot action just completed we 
have noted m several instances how these attributes may become 
the occasions for one or another type of correlation The comple¬ 
mentary r61es of attributes and correlations will become further 
apparent as we proceed now, in an account of the latter, to note the 
kinship of part to part and part to whole among plot events The 
designations descriptive of the various kinds of relationship under 
this head we shall calt the u indices of correlation ” These indices 
are the seven much- and long-abused servants of the rhetoricians, 
namely (I) unity, (2) coherence, (3) sequence (also known as order 
or arrangement), (4) harmony, (5) symmetry (or balance), (0) pro¬ 
portion, and (7) magnitude (or scope) 

Though often reduced to woeful appearances by the abuse of 
the rhetoricians, these kinships are still essential features of those 
rhythmical representations of event sequences which constitute lit¬ 
erary products Rightly understood, they deserve reinstatement 
to the dignity of indispensable servants of art To that task my 
necessarily brief account of them can be, at best, only a beginning 
We start, then, with unity, which is a membership relation such 
that the totality of parts has oneness, that is to say, constitutes a 
whole The qualities of oneness are such as the represented destiny 
itself dictates To withhold gaps and extensions, either of the tem¬ 
poral or spatial order, which are essentially a part of the destiny to 
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be represented, is to defeat the ends of art So, too, is the imposition 
of gaps and extensions not innate to the destiny Hence in the 
classical unities we observe how a consensual dogma of the critic 
would play Procrustes to the detriment of artistry, and at the op¬ 
posite end of the Beale, in a romantic anarchy, we note how a con¬ 
sensual chaos would play Pandora to a like inimical effect These 
requirements for the where and the when are equally imperative for 
the what of plot events The unity of action, like that of time and 
place, is under sovereignty only to the rhythms of life in the destiny 
which the artist portrays We need add only that because this des¬ 
tiny is a unique whole each part is under the inexorable necessity of 
manifesting its proportional share of just that uniqueness which 
makes the art product the one and only of its kind 10 

Coherence, in contrast to unity, is that index of correlation 
which has to do with the kinship of part to part In plot this signifies 
relation of event to event and focuses chiefly upon the points of 
linkage before and after any part of the action The requirement 
this puts upon any plot event is that it appear essentially conjoined 
to those about it Thus the combinational rather than the oneness, 
or wholeness, aspect is here In perspective Sequence also focuses 
upon the relation of part to part, but Instead of the points of linkage, 
the embrace at end points, it is the nature and appropriateness of 
order, of arrangement, that is here the center of attention To have 
significance a represented destiny must manifest direction and this 
direction of its happenings, moving as if to the consummation of the 
destiny, is the governing factor in matters of sequence 

In the correlation known as harmony our Investigation turns 
upon vertical rather than horisontal relationships, between simul¬ 
taneous rather than successive events Here special difficulties are 
met in literature, which can present the simultaneous only when 
the events are of different categories of experience, such, for example, 
as sensation, thought, image, emotion, and deed Yet, through the 
flexibility of rhythmical words, literature can represent as if simul¬ 
taneous what it can present only in sequence The problem arises 
chiefly where there is multiple line or current, or both, that is, 
where subplots or several currents of action in a single plot occur 

“ Cf The Poehc* of AntioiUi VIII 33-35 (see note 1), SainUbury, George, 
History of CrtHcum , 3 vole. (4th ed , BUekwood dr Sons, Edinburgh and London, 
1932), I 83, and II 318,256,367 
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Under the requirements of harmony each corresponding point in 
two or more of these lines or currents must be in concord A suc¬ 
cession of such concords would constitute counterpoint Touch¬ 
stone’s proposal to Audrey in Ah You 1 ike It corresponds roughly 
with Orlando’s to Rosalind A succession of such correspondences 
may be found in Aldous Huxley’s Point Counterpoint 11 

But harmony is often to be encountered also where there is but a 
single stream of events In such a stream successive sets of events 
frequently appear which show some degree of resemblance in con¬ 
figuration The points of correspondence in such sets may, in a 
relative sense, be viewed as simultaneous Here once more, then, 
there is that effect of vertical concords, as if an earlier or later cor¬ 
respondence were for the nonce superimposed, and we delight m 
another manifestation of liarmony In this, however, wo encroach 
upon the province of symmetry, or balance, or, to speak more pre¬ 
cisely, we observe in this that in certain of their manifestations har¬ 
mony and symmetry are Identical 

Symmetry in plot action is that correlation whereby a correspond¬ 
ence, or similarity, is manifest between parts lying upon opposite 
sides of a central piano or axis Such a disposition of parts gives an 
effect of balance This effect may be observ able in the whole or in 
any part of sufficient magnitude to include an axis with similar 
parts In either direction Where its demands result in parts of 
similar magnitude on either side of an axis there symmetry has 
become identifiable with proportion, which is the correlation having 
reference to the magnitude of parts within the w hole The demands 
of proportion require dimensional relationships such as avoid all dis¬ 
tortions except those indigenous to the destiny to bo represented 
The lost of the indices of correlation, magnitude, has been the 
ground of frequent confusions and controversies Its focus is upon 
the length, or duration, of the whole plot action Aristotle’s pre¬ 
scription for tragedy was “a length which can be easily embraced 
by the memory ” 11 We venture still further rej>etition to insist 
that the destiny to be represented, and not the spectator's memory, 
is the determining agency in drama, as elsewhere We believe that 
the rhythms of the destinies which artists wished to represent had 

u Cf Gummere, F B , A Handbook of Poetics, p 1, Tovey D F, Article 
"Harmony ” Bnoy Bnt , 14th ed Huxley, Aldou*, Point Counterpoint, p 293 
u The Poetic* of Anatotle, VII 33 (see note 1) 
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much to do in the origination and development of the primary 
genres, and that the magnitudes of these destinies Mere the control¬ 
ling agencies in the rise and modification of the subgenres 11 We 
know that different destinies manifest themsehcs in different mag¬ 
nitudes Some artists apprehend those of certain magnitudes more 
readily than they do others The representation accords with the 
apprehension The artist makes or chooses his genre to accommodate 
the representation Such specifications of magnitude as 4 a length 
which can be easily embraced by the memory," and “what can be 
perused at a single sitting," 14 are a posteriori impositions of theory 
by men specially gifted for the apprehension of destinies such as are 
represented in the magnitudes they extol For other gifts other 
magnitudes 

It seems appropriate to conclude our study with an attempt to 
distinguish the primary plot rh>thms manifest m literary representa¬ 
tions For this purpose some common basis of classification must 
be adopted and held to The failure to observe this elementary 
requirement is causal of the confusions and absurdities in Georges 
Polti’s The Thirty-nx Dramatic Situation* } * and similar abortive 
mongenng in this prounce We have found such a basis for all our 
previous classifications in the human destinies to be represented 
What has been so serviceable a ground of division will, we are con¬ 
vinced, prove the most valid basis upon which to distinguish those 
primary categories which wo now seek Upon such a basis we make 
our attempt the less reluctantly, too, howe\er difficult the task, for 
we probe here deeper still toward the essential nature and character¬ 
istics of all plot action, and to distinguish the primary plot rhythms 
upon the accepted basis will be at once also to differentiate those 
primary enhancement values which man has perennially sought in 
literary art 

Upon the basis of the human destinies represented there are, to 
the beat of our discernment, these five primary plot rhythms (1) the 
sufferance of fate, (2) the adventurous quest, (3) the struggle with 
the environing world, (4) the inner conflict, and (5) the effort for 
mediational values These five will be found to admit any and all 

u Cf iupra> p 546 

14 Poe, E A , Review of Hawthorne* Twee-Told Tales, In Vo! VI of The 
Work* of Sdgar A Uan Poe 

11 Polti, Georges, The ThurtySu- Dramatic Situations, tr h Ray 
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events relevant to the representation of human destimes and to 
exclude any and all events wanting in that relevance h very destiny 
revealed in art will readily fall within one or several of these cate¬ 
gories Some destinies, to be sure, wnll transcend any one category 
That of a Faust, a Hamlet, a Don Quixote, for examph , will embrace 
to some degree all five of these basic rhythms of organic life Because 
of the fulness with which they represent man's aspirations and 
endeavors, the works in which destinies such as these are set forth 
have ever seemed the richest and most profound of literary monu¬ 
ments In contrast to instances of this sort are the many destinies 
that are limited to but a single phase of some one of our cati gories 
Works in the genres of least magnitude and those of other restrictions 
stand in this case Most lyrics nicely illustrate this limited sort of 
representation Because of the intensity wnth which they represent 
the single or partial aspirations and endeavors of mankind, tho works 
of this character, too, have regularly received their due moiety of 
critical appreciation 

Be the destiny represented in any literary work great or small, 
the enhancement value will still offer that precise enrichment and 
understanding which some lives, some moments in every life most 
require These and whatever other offerings there may be found 
in literary art are available largely through the representational 
rhythms of plot action 

University or Michigan 
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SOME EFFECTS OF EMOTIONAL DISTURB¬ 
ANCE UPON MOTOR REACTION 

WENDEJL VREEUND 

T EACHERS have long been impressed by the variability which 
appears in the school work of their pupils on different days 
and at different times of the day "Blue Monday” has often been 
cited as a reason for ineffective effort The weather, too, has been 
blamed for failure Extreme disappointment or shock has frequently 
been thought to shatter control over accustomed processes, extreme 
excitement or elation, to stimulate unusual success 

What teachers have observed subjectively with respect to general 
variability of performance has been clearly revealed by objective 
tests ever since the measurement movement reached the educational 
field The score which a pupil makes upon the first administration 
of a test is not necessarily the one he w f ould make upon an early 
repetition of the test This fact has been recognised by the expert 
m the field of measurement whenever he has Bpoken of the “unre¬ 
liability” of the individual score Yet teachers frequently have 
found it necessary to base decisions for action upon no more reliable 
evidence than a single measure If there should be any high degree 
of relation between observed variability in performance on tests and 
such external conditions as the weather or excessively stimulating 
situations, it would seem unfair to base any judgment of the effective¬ 
ness of learning or of teaching upon test scores which are uncorrected 
for the effects of such factors 

Dr 8 A Courtis of the University of Michigan is to be credited, 
so far as the present writer knows and is concerned, with the initial 
suggestion that it might be possible to adjust the score of an indi¬ 
vidual pupil or of a group of pupils in terms of achievement upon a 
"pilot test” Ideally a pilot test ought to be usable alike with 
young and old It ought to be a test in which success or failure 
Would depend very little on school training Finally, it ought to be 
A test whose score would be sensitive to changes In internal states 

5W 
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and surrounding conditions Such a test Dr Courtis felt might be 
developed from a motor-reaction test which he had partly perfected 
With an experimental pilot test at hand to form the basis for 
measurement a study was begun in the Detroit Public Schools m 
the autumn of 1932 to Investigate the possibility of “correcting” 
test scores for the effects of extraneous factors Four schools were 
selected, and permission was secured to carry on a long series of 
daily tests with the pupils in grade 5R 1 In the selection of these 
schools a number of conditions were imposed in order that the results 
of the study might be generalized with some degree of validity to the 
schools of the entire city The median intelligence level of the 
pupils in each school was to be close to the average for the school 
system as a whole The schools were to he located in communities 
where socio-economic status was approximately equivalent and 
typical of the average socio-economic status for the city as a whole 
So far as possible, nationality, home language, and general type of 
student were to be the same in all schools The ones which were 
finally chosen as meeting these requirements were the Coohdge, the 
Marshal), the Wayne, and the Keating elementary schools 

The first tests were given on October 31, 1932 The teachers m 
the four schools then repeated the tests on each school day there¬ 
after up to and including December 23, 1932, the day on wluch 
Detroit schools closed for Christmas vacation In all, thirty-eight 
regular tests 2 were administered One hundred and forty-eight 
pupils participated in the experiment However, only a fraction of 
this number had perfect attendance records for the two-month 
period covered by the program of testing The present report is 
based upon the test scores of the sixty-five pupils who had not more 
than two absences in the senes of thirty-eight regular tests 

Before the administration of the series of tegts had proceeded 
very far it seemed evident that factora were operative which were 
producing unusual results, now in one school, now in another For 

1 The writer wishes to acknowledge the kindness of the principals, 
Mr George A Birkatn, Mr Theron A Gladden, Miss Florence Kuhn, and 
Mrs. Amelia D Young, for permission to work in their schools, and to express 
appreciation for the cooperation given him by the teachers. Miss Ida Solomon, 
Miss Mary Baker, Miss Etta Crosier, and Mrs. Edith M Haskins 

1 In the latter part of the experiment the teachers were asked to administer 
extra or “special" tests whenever to their opinion unusual conditions obtained in 
their classrooms. Thus the total number of tests which were taken by the several 
classes varied from forty to forty-four 
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instance, on a day when parents were invited to \ init one of the 
schools all day, and to come and attend classes throughout the 
building, I he average score of the fifth-grade pupils who were taking 
the regular test as a part of this expen meat was found to advance 
over the previous day’s score by what seemed an abnormally large 
amount On another day a pnnupa] of one of the schools talked to 
the pupils for a few moments before they took the test, urging them 
to make an exceptional record for their school, with the result that 
the class score for that group rose abruptly to a height it could not 
reach again for several days These increases, and others like them, 
were not paralleled on their particular days in the other schools 
Just before Thanksgiving vacation, however, it was noted that the 
scores of all groups showed a tendency to nse unusually, and after 
\ acation to fall to levels which had characterized the learning curves 
of the groups some time before 

These experiences seemed to indicate that emotional disturbances 
were producing upon the pilot test changes m Bcore which were 
possibly more dominant than any other type of fluctuating cause 
If the variations were actually related to these emotional states and 
not merely the result of chance, it ought to be possible to produce 
similar disturbances in all four schools at the same time and make 
their curves move up or down together This suggestion led to a 
supplementary experiment which is the one reported in detail here 1 
The purpose of this minor study was to discover whether like changes 
In environmental conditions, changes which would be designed to 
provoke like emotional states in pupils, would produce characteristic 
and consistent fluctuations in score upon the pilot test 

In the main, the outline of this supplementary experiment was 
to be as follows About the middle of December each teacher, in 
cooperation with her pupils, would begin to lay plans for a party 
which would be held on the last school day before C hnstmas These 
plans might be as elaborate as the teacher and pupils wished F very- 
thing possible was to be done to build up a happy anticipation of the 
event On the morning of Friday, December 23, the day of the pro¬ 
posed Christmas party, the pilot test would be given at the accus- 

1 The writer is indebted to Dr 8 A Courtis for the general suggestion for 
this minor study, as he is for the major experiment as well Details in the ad¬ 
ministration of the research and in the analysis of the results are the responsibility 
of the writer 
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tomed tune Soon thereafter, however, notice would come from the 
school office that it would be impossible for the pupils to go through 
with their plans for a party This was to be arranged in such a 
manner that the teacher as well as the pupils would be surprised and 
sorely disappointed After a little time, or whenever it became ap¬ 
parent to the pupils that the cancellation of the party was real, a 
second test would be administered Later on, lest the disappoint* 
ment prove too serious, the pupils were to receive word that their 
party might go on as planned and they wore to be let in on the 
secret that the whole affair had been a “frame-up” with a view to 
finding its effect upon their test scores 

From the reports which teachers submitted in writing one may 
form an estimate of the success with which the conditions of the 
expenment produced the predicted disappointment The teacher in 
one school wrote 

After the children took the regular test they were notified they could not have 
the party They were very disappointed and depressed They had no desire to 
work since they had planned on having the party 

Another teacher said 

The children surely were disappointed and angry They said their mothers 
had made the cookies. I made it worse by telling them they would get out at the 
regular time — not early, as they had been told 

A third teacher wrote 

The children had a program planned and had worked on It for the past week 
Besides this, games and prises were brought for entertainment Santa was to 
make his yearly visit and bring candy When the children were told they would 
have none of this, the disappointment a as beyond description 

The teacher of the fourth group reported that after the principal 
left, who bad announced that there would be no Christmas party, 
since it was against the rule, 

the children were silent Then some began to ask questions about what 
ws would do about the gifts and lunch They became spiteful One or two 
laughed hysterically Some refused to work Again, they were silent and frowned 
and pouted 

The degree to which the introduction of disappointment with 
respect to the Christmas party affected scores upon the pilot test 
will be understood most clearly if the precise nature of the test, the 
method of scoring, and the type of analysis used have first been 
arrayed 
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The modification of Dr Courtis' test which was used throughout 
the experiment is called a 41 speed of movement test" (Fig 14) It 
consists of a senes of five hundred circles and crosses arranged upon 
a single, unfolded sheet in groups of fi\ e, so that circles and crosses 
alternate both across the page and down The child taking the test 
is directed to place a cross upon each circle and a circle around each 
cross, beginning at the upper left-hand corner of the sheet and pro¬ 
gressing from left to right across each line and down the page The 


Name _ Code No 

Sohool Grade_ Date_ 


(1) 

... (8) (3> 

(4) 

(6) 

(5-4) 

Scots 

(1) 

(2-1) (3-2) 

(4-3) 






Detroit 

SFBBD OF MOVEHSNT TIST 


Department 

Public 

T*st 1 

Form K 


of 

Sohool* 

(Circle and 

Cross) 


Research 


0x0x0 
x 0 x 0 x 

0x0x0 
x 0 x 0 x 

0x0x0 

x 0 x 0 x 

Fia 14 


x 0 x 0 x 
0x0x0 
x 0 x 0 x 
0X0X0 
x 0 x 0 x 


oxoxo 
x 0 x 0 x 
0X0X0 
x 0 x 0 x 
0x0x0 


x U x 0 x 
0x0x0 
x 0 x 0 x 
0x0x0 
x 0 x 0 x 

0x0 


oxoxo x 0 x 0 x Ox 

Specimen section of 44 8pe©d of movement test, 
teat 1, form A 


test as a whole consumes two and a half minutes The child is asked 
to indicate his progress at the end of each of the five half-minute 
intervals His score Is the number of circles and crosses marked in 
three half-minute intervals, his fastest and his slowest half-minute 
scores being discarded 

In spite of efforts to keep the pupils uniformly stimulated to 
make better and better scores upon the " circle*and-cross test," as 
they called it, it soon became evident that individuals' scores vere 
fluctuating in irregular patterns from day to day This was as it 
had been hoped it would be But whereas it had been expected that 
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most pupils would approach a physical limit of speed upon the test 
at an early date and then v ary above and below such an approximate 
maximum as conditions varied, it was soon observed that the test 
scores of individuals and of groups continued to rise In fact, these 
increasing scores seemed to be generating learning curves of fairly 
uniform nature Upon investigation it woh found tliat the Gomperts 
curve, y - kg* J t represented in rather satisfactory manner the general 



o ± 

Tsst Day 1ft 10 16 20 2ft 30 3ft 

Fro 15 Illustration of a simplex Gompert*: curve fitted to one 
pupil 8 scores upon the speed of movement test 

trend for most of the pupils Consequently, the first step in the 
analysis of results of the major experiment was to fit a Gompert* 
curve to the scores made by each individual pupil 4 and to compute 
the difference between the score expected on each test day and the 
score which the child actually made These values were then re¬ 
ferred to as "raw-difference" scores 

* The method followed in fitting each Gomperts curve to the scores made by a 
pupil wu that which is commonly referred to as the “method of averages." To 
facilitate the prediction of smoothed values for each successive day, the cumber 
some logarithmic equivalent of the exponential Gompert* equation was converted 
to Its isochron ic form 
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An illustration or two will make these steps clear In the vast 
majority of the cases the trend of the score** seemed adequately 
represented by what was called a 11 simplex” Gompertz curve, mas- 
much as there was no marked tendency for the observed data to break 
into successive cycles or to reveal intermediate plateaus of learning 
I he record of Case 007 is typical of the largest part of those studied 
(Hr 15) In a few cases, however, there were evidences that the 
learning curve was not simplex but “complex " Case 052 is an 

Score 

aio 

iso 


iso 


120 


90 

00 
0 

Toot Day l I » 19 20 2S 30 

Fxo 16 Illustration oF a two-oyole "complex Gomperti curve fitted 
to one pupil a scores upon the speed of movement teat 

illustration of these (Fig 16) Whether the fitted curve was complex 
or simplex, the basic score of each child for each day was the signed 
difference between the score predicted by his curve and his actual 
teat score 

Inspection of many of these fitted curves revealed that for some 
pupils the deviations of the raw scores from the smoothed values 
were rather small The scores of other pupils, however, tended to 
fluctuate wildly In other words, there Beemed to be evidence that 
individual pupils had individual patterns of variation about the 
learning curves established by the fitted equations Consequently 
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the raw-difference scores of each individual child were reduced to 
standard units by being divided by the standard error of his own 
raw-difference scores These values, which were thus corrected (1) for 
1 earning-cune trend and (2) for individual pattern of variation, were 
referred to as “standard-difference” scores 

By its sign a standard-difference score reveals whether on the 
particular day the child’s score is above or below his expected score, 
“plus” being above, “minus” being below By its Bise it reveals 
the general significance of the variation The larger the absolute 
value of the score, the mure unusual a variation so great A standard- 
difference score may be expected to be larger than 1 00 in only 
approximately one third of the individual's scores Greater values 
may be interpreted similarly in terms of the curve of normal dis¬ 
tribution Throughout the analysis of the results of the experiment 
all scores of individual pupils are expressed as standard-difference 
scores and may be subjected to this type of interpretation 

The distribution of the pupils’ standard-difference scores on the 
morning of Friday, December 23, before the disappointment with 
respect to the Christmas party, reveals that on the average their 
scores wore fairly close to the scores predicted by their individual 
learning curves (Table I) In schools A and B the tendency was for 
the pupils to be somewhat above their predicted levels In schools 
C and D the tendency was for them to be below the expected mark 
If all groups are thrown together as one, the average standard- 
difference score is -I- 0 15<r 

After the disappointment (Table II) school A, which before had 
an average score of -f 0 36a - , made an average score of — 0 Ofkr, a 
net loss of 0 41 tr In school B, however, the direction of the change 
was upward Whereas the score before the disappointment waa 
+ 0 37?, the average score afterwards was + 0 89<r A similar 
tendency was shown in school C, where the average score upon the 
first test was — 0 05<x and upon the seoond test 4- 0 86? In school 
D the reaction paralleled that in school A Here the initial score 
of — Q 47? was lowered to — 0 85? With all cases thrown together 
a general rise of score seems to have been produced Whereas the 
initial average score was + 0 15?, the final was + 0 41?, a gain of 
026 ? 

The question of the dependability of these results may well be 
raised Would successive repetitions qf the experiment produce find- 
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TABLE I* 

Distribution ok Standard-Difference Scores by Schools on Test 
Preceding Disappointment with respect to Christmas Party 


Standard- 
difference score 
(Class mark) 

School 

Combined 

group 

A 

B 

C 

D 

35 

1 

1 



2 

25 


1 

1 


2 

1 5 

2 

! 4 

3 


9 

06 

10 

! 0 

6 

4 

26 

- 05 

3 

5 

6 

1 

15 

- 1 5 

1 

4 


2 . 

7 

- 25 

1 


1 

1 

3 

- 36 






- 45 






- 55 






- 65 



1 


1 

Total 


21 

18 

8 

65 

Mean 

036 

0 37 

- 0 05 

- 0 47 

0 15 

<r 

1 19 

132 

1 81 

1 24 

1 43 


TABLE II 

Distribution or Standard-Difference Scores by Schools on Tjwt 
Following Disappointment with respect to Christmas Party 


Standard- 
difference score 
(Class mark) 

j" School 

Combined 

group 

A 

B 

C 

D 

36 


1 

3 


4 

25 

1 

7 

3 


11 

1 5 

5 

3 

1 


9 

05 

3 

6 

6 

2 

16 

-05 

3 

2 

2 

3 

10 

- 1 5 

4 

1 

2 

2 

9 

- 26 

1 


1 

1 

3 

- 35 

1 

1 



2 

- 4.5 


1 



1 

Total 

— 

21 

— 18 

8 “ 

05 

Mean 

- 005 

0 89 

086 

- 085 

0 41 

<r 

1 52 

222 

1 92 

1 23 

1 86 


• In this table, a# well u in Tables II and V, the reported means and standard 
deviati on* were computed from the original, item Lied data and not from the 
frequency distributions which are presented here 
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TABLE III 


Significance or Observed Mean Gains 


School 

Mean 

gam 

Gam ^ 

*diff 

Interpretation 

A 

- 0 41 

090 

Not reliable 

B 

+ 0 52 

092 

Not reliable 

C 

+ 0 01 

1 40 

Possibly reliable 

D 

- 038 

0 61 

Not reliable 

Combined group 

+ 020 

0 89 

Not reliable 


Inga of the same sort? Of course, the fact that the direction of the 
changes in average score was positive in two schools and negative 
in two throws doubt on the generalisation that a rise of score may 
be expected to accompany such disappointment as occurred here 
Investigation of the statistical reliability of these gains throws fur¬ 
ther doubt on the tenability of any such conclusions If each gam 
in mean score be divided by the standard error of the gain, the 
interpretation is compelled that in no case was the difference between 

TABLE IV 


Distribution or Individual Pupils Standard-Difference Scores 

BEFORE AND A ITER DISAPPOINTMENT WITH RESPECT TO 

Christmas Pahtv 


Score before 
disappoint¬ 
ment 

Score after disappointment 

Total 

-45 

-35 

- 25 

- 15 

-05 

05 

16 

26 

36 

35 




1 



■ 

1 

i 

2 

25 







1 

I 

1 

2 

1 5 


1 

2 



3 

m 

1 

1 

9 

05 

1 


2 


4 

D 

S3 

4 

2 

26 

-05 


1 

2 


3 

B 

1 

l 


16 

- 1 5 




■M 

3 

1 

2 



7 

-25 




S3 

1 





3 

- 85 


■ ■ 

s 








- 45 

mm 

SB 

■ 








- 55 

EE 

■| 

■ 



1 





-65 

■ 


1 

L j 






I 

Total 

l 

2 

6 

m 

11 

15 

8 

T" 

4 

65 
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TABLF V 


Distribution ok Individual Pupna Gains in Standard-Difference 
S coRKfl BETWEEN THE FlRrtT AND SECOND Tb*T8 


Gain in 
standard- 
difference score 
(Class mark) 

School 

Combined 

group 

A 

B 

( 

D 

45 



1 


1 

35 


1 



1 

25 

1 

2 

2 


5 

1 5 

3 

7 

7 

1 

18 

05 

6 

0 

2 

4 

17 

- 05 

3 

2 

3 

1 

9 

- 1 5 

3 

1 

3 

1 

8 

- 25 

1 

1 



2 

- 35 




1 

1 

- 45 

2 




2 

- 65 


1 



1 

Total 

18 

21 

18 


65 

Mean 

- 0 41 

+ 0 52 

+ 0 01 

- 038 

+ 026 


the initial and final average score large enough so that it might not 
very properly be attributed to chance variation (Table III) Group 
measures, in other words, produced no conclusive evidence that the 
introduction of the experimental factor, disappointment with respect 
to a Christmas party, had any appreciable effect upon score on the 
pifot test 

If we turn to a study of individual cases, however, we shall find 
another sort of picture Let the change of a score made by the 
individual child be computed as a “gain", the distribution of such 
gains then reveals the fact that these average changes are the result 
of widely varying individual reactions (Tables 1V-V) Some children 
made final scores which were higher than their initial scores by as 
much as three and four sigma Three made final scores which were 
lower than their initial Boores by four, five, and six sigma In fact, 
for only twenty-six pupils, or 40 per cent of the group, did the 
individual gam stay within the limits ± ler Thus, although the 
general tendency seems to have been for a slight and undependable 
increase in score, individual reactions appear to have varied from 
decided decreases in score to rather considerable increases In other 
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words, although the experimental factor produced only minor effect* 
upon the average score of the group as a whole, it unquestionably 
produced marked effects on individuals in the group 

One is led to wonder who the pupils are who make these greater 
changes in score Are they the pupils who, even after some forty 
trials on the test, have yet to reach the levels of their own maximum 
achievement upon the test? Or are they the pupils whose reactions 
throughout the major experiment mark them as variable? Correla¬ 
tions between pupils’ gains and the maxima which are defined by 
the Gomperti curves fitted to the individual records reveal practi¬ 
cally no relationship The Pearsonian coefficient of correlation is 
0 046 The correlation between gain and the standard error of the 
pupils’ raw-difference scores gives some slight basis for the generali¬ 
zation that wide change during this final phase of the experiment 
occurred most commonly among those who had repealed more than 
average variability in the total senes of measurements In this case 
the coefficient of correlation is 0 373 - a relationship too loose, 
however, to impart much support to the suggestion that those who 
reacted most to the Christmas party disappointment were those 
who generally were most unstable as measured by the test 

In the end, then, the contnbution of this experiment gives further 
emphasis to individual differences It is probably questionable 
whether sharing with other members of a class the same bitter, 
disappointing experience produces in all the same emotional reaction 
Admittedly in this experiment no guarantee can be given that the 
same “emotion," whatever that may mean, was experienced by 
every child In fact, it may be that it is irapossible to produce like 
emotions m the mass Certainly the evidence here is that individual 
variations, due presumably to the experimental factor, were markedly 
positive or negative in a large proportion of the cases Thus, whereas 
it may be impossible to predict much change in score for groups of 
pupils as a result of such disappointment as that which was intro¬ 
duced in this experiment, it would appear fairly certain that indi¬ 
viduals would be affected in large degree ev en though the direction 
of the change in their scores is unpredictable on any basis as yet 
developed 

DsFAKrwKT or Bxsxasch 
Dmiarr Public Schools 
DiXKorr, Michigan 



DEER POPULATION IN MICHIGAN 


ILO H BARlJtrr 

T HE de\elopraent of large-scale game management has been ma¬ 
terially retarded by the lack of dependable census methods 
The need for accurate measurements of game population has been 
widely discussed, but relatively little effort has been expended in 
de\eloping means thereby estimates may be obtained 

The first attempt in Michigan to obtain a deer-census was made 
in the winter deeryards m 1928 1 Relative population in adjacent 
areas was estimated through counts of deer beds within a definite 
period of time after a snowfall This method left many "loopholes” 
and did not give actual population 

In 1930 Mr V H Cahalane was employed by the Michigan 
Deportment of Conservation, and after six months’ field work made 
a map 1 of estimated deer population in the Lower Peninsula The 
figures, which ranged from one deer for every four square miles to 
thirty per square mile, were determined through track counts, abun¬ 
dance of other signs, "shining,” and consultations with interested 
persons They gave a total of 35,000 deer in the Low<r Peninsula, 
or about 3 9 deer per square mile of deer territory 

In 1931 Bartlett and Wakeman of the Game Division earned on 
a similar investigation in the Upper Peninsula Nearly all previous 
methods used in obtaining census figures were found unreliable and 
were discarded New methods were necessarily devised A control 
plot was established This plot was worked intensively, and an 
estimate made of deer population per square mile With this figure 
as a base adjacent areas were investigated, and estimates were 
made which were comparisons with the first figure In this manner 
work progressed across the Upper Peninsula, and the population in 

* Bartlett, Bo II, and Stephenson, Joseph H, ‘A Preliminary Survey of 
Deeryards la the Upper Peninsula of Michigan, ’ Pap Afwh Acad Sa Arts 
aftdtsUsrf, 10(1928) 41M1& 1929 

1 This map is too complicated to be reproduced in print and therefor? does 
not accompany this article 

W7 
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each new area was compared with the one adjacent on which the 
estimates had just been made In all cases the local conservation 
officers assisted, and their opinions were taken as the most accurate 
indication of deer abundance The actual figures for deer per square 
mile were not made final until all the data had been compiled on the 
maps and the various errors due to the “personal equation" of 
the large number of observ ers * ironed out ' as much as possible The 
resulting map* gives the estimated number of deer per square mile 
in tho various localities In general, the population area boundaries 
follow timber type or timber density boundaries, but this does not 
always hold true In many instances overlapping occurred for no 
apparent reason The estimated population varied from one deer 
for each two square miles to twelve per square mile The total 
estimated number of deer in the Upper Peninsula, figured by these 
methods, was about 82,200, or an a\erago of five per square mile 

As a check on the method conservation officers have reported, 
over certain periods, all identified bucks, does, and fawns, as well as 
unidentified deer seen Also deer hunters were requested to report 
on special cards similar information for all deer seen during the 
hunt These figures were compiled and are valuable m themselves, 
but it was found impossible to correlate the three types of information 
At best they are only indicators of population and not actual popula¬ 
tion figures 

The nearest approach to definite population figures came from 
Drummond Island, Chippewa County Tor the past three years 
the average number of bucks killed on the Island each season has 
been 390 The Island has an area of 130 square miles, therefore the 
average kill is three bucks per square mile Now if threo bucks were 
shot, how many escaped? What was the percentage of kill? What 
percentage of the living bucks on the Island on November 14 was 
killed before the close of the sixteen-day season? 

During the work on deer trapping and tagging in Alpena County 
in 1931, 49 bucks were tagged and released The following fall 7, or 
14 3 per cent, of these tagged bucks were killed and reported These 
returns, although small, seem to be affected by the least number 
of variables 

Fifty-three deer hunters' report cards were received from men 

* This map is too complicated to be reproduced in an engraving and there¬ 
fore does not tooompany this article ' 
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who hunted on Drummond Island during the 1932 deer season 
These 53 men saw a total of 1,338 deer, or 168 bucks and 1,170 
other deer 3 his is an average of about one buck to each Heven other 
deer seen Seventy-seven such cards were rt ccived from Drummond 
Island hunters after the 1931 deer season The ratio of bucks to 
other deer seen was one to five An average for the two years gives 
a ratio of one to six, i e one of each seven deer was a buck 

Using 14 3 per cent, or one seventh, as the part of the buck herd 
killed, we obtain the following results Jf three bucks were killed on 
each square mile, this would be one seventh of the total number of 
bucks living on each square mile before the season Then the total 
would be 21 bucks per square mile further, if there are 21 bucks 
per square mile and 6 other deer are seen for evory buck identified, 
then there are six times 21, or 126 deer other lhan bucks, or a total, 
including the 21 bucks, of 147 deer on each square mile on the 
Island Such a large population seems almost impossible under 
existing conditions, if there is an error in the computations it 
probably lies in the percentage or part of the buck population that 
is reported killed each year 

As has been mentioned, the percentage of kill used in the compu¬ 
tations was obtained through the returns from a relatively small 
number of tagged deer This is undoubtedly the weak link in the 
chain In attempting to check this it was found from the deer 
hunters* report cards that in 1931 2,063 hunters saw 6,038 bucks 
Of those, 1,103 bucks, or approximately 22 per cent, were killed 
In 1932, 1,715 hunters reported that 1,205, or about 23 per cent of 
the 5,485 bucks seen, were killed It is almost certain that bucks 
seen alive were reported by more than one hunter, which may 
account for the discrepancy in these figures Since there is no way 
to check this repetition, these figures were not used m this compu¬ 
tation However, any repetition would tend to raise the percentage 
of kill and lower the number of deer per square mile, which would 
seem more m accord with field observations for example, if there 
was a 25 per cent kill, which is higher than indicated by the hunters’ 
reports, there would be 84 deer per square mile, which still seems 
preposterous, a 50 per cent kill would indicate a total of 42 deer 
per square mile, or an average of one doer for every fifteen acres 
This is still more than three times the maximum estimated population 
for Drummond Island or for any other area m the Upper Peninsula 
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However, it is questionable whether the majority of those familiar 
with the subject will admit that over half of the buck population is 
killed every hunting season 

The deer-population map shows an estimate for Drummond 
Island of twelve deer per square mile As work along this line 
progresses it appears that the estimates on the map are low and 
that the population as computed above seems high The question 
now is how to obtain more accurate data 

One more check is available In Menominee County, near 
Hermansville, during the establishment of a large fox-reanng ranch, 
a six-foot chain link fence with an overhang was constructed around 
a 440-aore tract of land When the fence was completed it was found 
that there were 14 deer on the mside If this can be taken as an 
average for that territory, there was approximately one deer to each 
31 acres, which is equal to about 20 doer per square mile And this 
is not considered good deer country On the map the estimated 
population for this area is six per square mile 

Now that some of the errors and discrepancies have been pointed 
out, just what can be done about it? It will always be difficult to 
determine the number of deer killed per square mile on any areas 
except those isolated, such as Drummond Island Through the deer 
hunters’ report catde and the conservation officers’ daily deer tallies 
fairly accurate data are now available on sex ratios, doe-fawn ratios, 
and ratios of bucks to other deer, but the figure most needed just 
now is the percentage of bucks killed each fall 

Returns from live-trapping and tagging, though far too meager 
to date, seem to be the best method by which to obtain reliable data 
on percentage of kill It seems advisable to continue this trapping 
and tagging work on as large a scale as practicable in order to obtain 
sufficient returns to make the results as reliable as those which are 
obtained through the conservation officers’ tallies and the deer hunt¬ 
ers’ report cards 

Even this information would not result in actual population 
figures, but would be much more reliable than field estimates or the 
computations made to date 

DlPAlTMENT of COtfSSBVATlON 
Laxshtg, Michigan 



THE DATE OF EGG-LAYING OF THE FOUR 
TOED SALAMANDER HEMIDACTMIUM 
SCUTATUM (SCHLEGEL) IN 
SOUTHERN MICHIGAN * 

FRANK N BLANCHARD 

F OR a number of years the writer has kept records of the time of 
egg-laying of the four-toed salamander, Hemtdactyhum scutatum 
(Schlegel), in Washtenaw County, Michigan and the immediate 
vicinity Since these records show relatively little variation from 
year to year, it seems desirable to publish the information now at 
hand The following account takes up the data year by year, and 
presents the facts on which the conclusions are based 

1921 

Whtieoak —- On Apnl 21, 1923, fifty-nmo adult females were col¬ 
lected, mostly from sites suitable for egg-laying, in Whiteoak Town¬ 
ship, Ingham County No eggs were found on this date The 
greater number of these females were dissected, and all but one had 
the eggs still in the ovanes, in the one exception they were in the 
lower end of the oviducts Of a number of individuals from this 
collection that were kept alive, many laid eggs that night and the 
next day (April 22) Therefore, April 22 and the night of Apnl 21 
may be taken as the dates of first deposition of eggs in 1923 at this 
locality 

Pittsfield — At a place in Pittsfield Township, Washtenaw 
County, on April 29 of the same year (1923), a largo number of eggs 
contained gwtrulas and other embryos varying m development from 
two to thirty-two cells Also, a female was collected that hud eggs 
the next day, Apnl 30 Several females collected here on April 20 
had not laid their eggs, or even reached the pond This record 
furnishes egg-laying dates for this locality from about April 26 to 30 

* Contribution from the Zoological Laboratory of the Unlveraty of Michigan. 
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TABLE I 


Date* OF EoG-LaTINO OF HBJdlDArTYI WM TCUTATVM IN THU 

Vicinity of Washtenaw County Michigan 


Township in 
southern 
Michigan 

Year 

Date of 
collection 

Probable date 
of first 
laying 

Estimated period 
of principal 
laying 



Apnl 

April 

April 

Whiteoak 

1923 

21 

21 

22 

Freedom 

1923 

23 

22 

22-23 

Norvell 

1923 

28 

26 

26-29 

Pittsfield 

1923 

20 

26 

26-30 

Hamburg 

1924 

18 

10 

after 19 

Freedom 

1924 

20 

after 26 

after 26 

Dexter 

1924 

27 

26 

26-28 

Hamburg 

1925 

22 

20 

20 25 

Toeco 

1925 

26 

20 

20 23 

Whiteoak 

1930 

18 

16 

17-20 

Iosco 

1930 

26 

24 

24 26 

Iosco 

1931 

14 

12 

13-16 

Iosco 

1932 

28 

26 

27-28 


Norvell —At another locality in Washtenaw County (Norvell 
Township) there were found on April 28 three neats of eggs and two 
females on separate nests ready to lay eggs These eggs had attained 
a development of 2 oells In one lot, 8 to 54 in another, and gastrulas 
in the third On April 29 a nest was discovered here containing 15- 
to 32-celled embryos Since the gastrula stage may be attained in 
the laboratory on the second or third day after deposition of the 
eggs — Humphrey 1 says 90 hours — the dates for laying at this 
locality in 1923 were approximately April 25 to 29 

Freedom — In Freedom Township, Washtenaw County, on April 
19, 1923, fi\e adult females were collected at a distance from the 
pond, but only one was in a suitable egg-laying site None had yet 
laid Four days later, April 23, ten adult females were taken from 
nesting sites here A few were guarding eggs, but more had not 

1 Humphrey, R It “Ovulation In the Four toed Salamander, Htmidadylxum 
icutaium, and the External Feature* of Cleavage and Oaitnilation,” Biol Butt , 
54 807-323 192a 
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yet laid One lot of eggs had developed to blastulas and one waH 
fresh In the laboratory eggs will reach the hlostula stage on the 
day after deposition Dates for the first egg-laying at this locality 
in 1923 arc, therefore, April 22 and 23 

In this season the widest variation in date of laying in four habitats 
is thus seen to be only five days A summary of those records, as 
well as those of the jears following, is given in the accompanying 
table 

1924 

Freedom — In 1024 two females with unlaid eggs were taken on 
April 26 at Ireedora, in the habitat last mentioned Between these 
two years there was thus a calendar variation of at least five dayH in 
the same habitat 

Hamburg —On April 18, 1924, at a locality in Hamburg Town¬ 
ship, Ilvingston County, twenty-nine females with unlaid eggs were 
collected but no nests of eggs or spent females were found Four of 
these females were on shore, at positions varying from close to the 
edge of the water to fifty or more feet away The other twenty-five 
wore taken from nesting sites in the pond In all except two of these 
females the eggs were in the ovaries, in these two part of them were 
in the o\ iducts 

Two days later twenty-nine more females were taken here, twenty- 
four of which were with unlaid eggs In four of these the eggs were 
partly or wholly w the oviducts Four had laid all their eggs, and 
another had shed all but one of her eggs Four clusters of eggs were 
found in 1- to 4-, 4- to 8-, 2- to 8-, and 16- to 32-celled stages From 
these facts we see that in 1924 egg-laying began here on Apnl 19 
and 20 

Dexter —On Apnl 27, 1924, at Dexter Township, Washtenaw 
County, four females were taken with eggs in the ovaries, three 
with eggs partly in the oviducts, and eight that had laid their eggs 
Eggs were collected from nests, but no record of their stages of devel¬ 
opment was kept It is safe, however, to say that eggs were being 
laid here from Apnl 26 to 28 

1925 

Hamburg — In 1925, at the locality in Hamburg where the col¬ 
lection of April 18, 1924, was made, eggs in the blastula stage were 
found on April 22, and two females with unlaid eggs were taken 
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from suitable nesting sites One of these females deposited eggs in 
the laboratory on April 25 Approximate dates for egg-laying at 
this habitat m this year are, therefore, about April 20 to 25 

Iosco — On April 26, 1925, thirty-two females were collected 
from nests in a locality m Iosco, Ingham County Eggs collected on 
this day and examined on t he next proved to be mostly m the neural- 
groove stage of development, some, however, were gastrulas and 
some showed the demarcation of the head No females with unlaid 
eggs were found Ihe time of egg-laying for this year and locality 
may, therefore, be estimated as approximately Apnl 20 to 23 

1030 

Whiieoak — On Apnl 18, 1930, a large collection of females (231) 
was made at Whitcoak, Ingham County About half of these were 
laying or had laid eggs They were mostly in early cleavage, al¬ 
though one bunch had advanced to the gastrula stage 

Iosco — On Apnl 26, 1930, a larger collection of females (276) 
was made at Iosco in Livingston County Most of the eggs were 
already laid Several bunches examined were in the gastrula stage, 
and one was in the blastula A few females were laying, and a few 
others had not yet hud One was found still at the edge of the 
water This indicates an egg-laying season somewhat more pro¬ 
tracted than is shown by some of the earlier observations It is to 
be presumed that adults hibernating in cooler situations, as on north 
slopes, migrate to the water and deposit eggs later than thoee in 
situations warmed earlier by the spring sum At any rate this 
would explain the difference between these two observations of the 
year 1930 

1931 

Iosco — On April 14, 1931, the swamp at Iosoo was visited 
again Although large numbers of females were found In egg-laying 
sites, relatively few eggs had been deposited Samples of eggs taken 
from many clusters disclosed no stages later than the gastrula* 
Many were in the blastula stage, many in early cleavage, and some 
were still undivided 

1932 

Iosco — A visit to the locality in Iosoo Township on April 28, 
1932, showed large numbers of nests with eggs In early segmentation 
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stages and blastulas Most of the egg-laying must have taken place 
within 24 hours, and the beginning could not have been more than 
two days before 


CONCLUSIONS 

The tune at which the first eggs of Henudactyhum may be ex¬ 
pected is definitely the middle of April It is evident that the egg- 
laying ia accomplished in a very bnef penod — the last half of April, 
the collections show no females with unlaid eggs after April 20 That 
a few belated individuals deposit eggs in May must be granted, for 
a set of eggs in the gastrula stage was found at Sylvan Township, 
Washtenaw County, on May 13, 1923 It is only natural that 
occasional individuals may be late in reaching the nesting grounds 
Differences of as much as several days arc to be expected in the 
dates for laying in different localities in the same region 

As related to other spring events, it appears that Henudactyhum 
will be laying when the hepaticas are beginning to blossom and the 
spring peepers (Hyla crucifer) are beginning to chorus 

University or Michigan 




ARANEAE FROM THE NORTHERN 
PENINSULA OF MICHIGAN 

ARTHUR M CHICKERING 

D URING the past two years about 175 species of spiders have 
been listed from Michigan (Chickering, 1932, 193 3) All were 
collected from the Southern Peninsula, the majority were from Cal¬ 
houn, Jackson, Washtenaw, and Cheboygan counties Additions to 
this list from southern Michigan will be made as soon os collections 
which ha\e been accumulating during the past year can be worked 
over 

From June 27 until August 6, 1932, I collected spiders in the 
vicinity of Marquette, Michigan from the collections made dunng 
this period, together with a small number collected in recent years 
and contributed by Dr John N Lowe, Northern State Teachers 
College, 123 species have been identified Among these, 41 species 
have not been listed heretofore and are, therefore, given here, to¬ 
gether with the collecting records It was at first intended to include 
brief notes with each Bpecios, in accordance with the plan of the 
previous lists in the senes, but the cost of publication has prevented 
this This list brings to about 220 the total number of spiders 
identified in Michigan dunng the present studies The number now 
compares favorably with the numbers recently listed from Nebraska 
(Worley and Pickwell, 1931, 221 species), Oklahoma (Banks, New¬ 
port, and Bird, 1932, 160 species), and Washington (Worley, 1932, 
173 species), but it falls far short of the long lists made in New 
England and New York, where 553 species and varieties have been 
reoorded (Crosby, 1928) 

In an effort to extend our knowledge of their occurrence and dis¬ 
tribution in the state further collection and arrangement of these 
animals will proceed as rapidly as possible But enough material 
seems to be available now to warrant the preparation of a senes of 
papers dealing with the vanous families of spiders in Michigan I 
am hoping to begin this w ork within a year and eventually to treat 
aa adequately as possible all the families that occur in the state, 

577 



578 Arthur M Chickermg 

If it is possible, keys for the identification of genera and species will 
be provided 


SUB-ORDER ARACHNOMORPHAB 

Amaukobudae 

Amaurobiub borkai ir Emerton — Marquette, July, August, Grand 
Marais, July, 1932 

Agelenidae 

Cicurina brevis (Emerton) —Grand Marais, July, Marquette, 
July, Negaunee, August, 1932 
Hahnia cinerea Emerton — Negaunee, August, 1932 
Tkgenaria domestica (Clerck) — Marquette, October, 1931 

Lyoosioab 

Ly(osa abpkrba Hents — Marquette, October, 1931 
Lycosa nidifex (Marx) — Grand Marais, July, 1932 
Pardosa dibtincta (Blackwall) — Walsh, June, 1932 
Pardosa mackenziana (Keyserling) — Numerous localities in Mar¬ 
quette and Alger counties, June, July, 1932 
Pardosa modiia (Blackwall) —Ishpeming, May, 1931, Marquette, 
July, 1932 

Dictynidak 

In my previous lists of Michigan spiders three species of Dictyna 
have been recognized Among the large number taken in the North¬ 
ern Peninsula three additional species seem to be present I have 
been unable to make a decision in regard to their identification, and 
hence I am listing them as follows 

Dictyna bp (?) 

Dictyna bp (?) 

Dictyna bp (?) 

Lathyb foxii (Marx) — Marquette, July, August, 1932 
Scotolathyb pallipa (Marx) — Marquette, July, 1932 

T HER ID II DAE 

Asagena Americana Emerton — Marquette, July, 1932 
Thewdion difperens Emerton — Birch, July, 1932 
Theridion montanum Emerton — Marquette, June, 1932 
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Theridion skxpunctatum Emerton — Marquette, July, 1932 
Theridion bp (?) 

Theridion sp (?) 

Theridion bp (?) 

Linyphiidae 

Bathyphantes nigrinub (Wostnng) — Marquette, July, 1932 
Gonatium rubens (Black wall) — Marquette, August, 1932 

Arqiopidae 

Araneus cucurbitinus Clerck — Marquette, Grand Marais, July, 
1932 

Zilla Montana C Koch — Grand Marais, July, 1932 
Drassidae (Gnafhobidak) 

I am much indebted to Dr R V Chamberlin for the examination 
of my collection of Drassidae from the Northern Peninsula Irom 
his list of determinations the following should be added to those 
which I have already reported for the state 

Drasbylub niger Banks — Big Bay, Marquette, July, 1932 
Gnaphoba pauvula Banks — Big Bay, July, 1932 
Haplodrabsub bicornib (Emerton) — Marquette, July, 1932 
Haplodrasbub signifer (C Koch) — Marquette, June, July, 1932 
Zeloteb puritanus Chamberlin — Marquette, July, 1932 
Zeloteb bubterraniub (C Koch) — Marquette, July, 1932 

Thomibidae 

For the second consecutive year I have had the very generous 
cooperation of Mr W J Gertsch, of the American Museum of 
Natural History, in identifying my Thomwidae Irom among them 
the following should be added to those already reported 

Philodromus canadensis Emerton — Marquette, Munising, July, 
1932 

Philodromus pictus Emerton — Marquette, July, 1932 
Xysticus triguttatub Keyserling — Marquette, June, July, 1932 

Clubionidar 

Agroeca obnata Banks — Marquette, July, 1932 
Aorosca pratbnbis Emerton — Marquette, July, 1932 
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Am dab 

Mhtaphidippus capitatds (Hentz) —Gladstone, August, Mar¬ 
quette, Negaunee, July, 1932 

Metaphidippub flavipedeb Peokham — Sands, Marquetto, July, 
1932 

Metaphidippub bp (?) 

Pellenes agilis (Banks) 

Pellenes decorub (Blackwall) 

Pellfnes pereqrinus (Pockham) 

Phidippub cardinalib (Hentz) — Iahpeming, June, 1931 

Albion Colucqk 
Albion, Michigan 
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AGE, GROWTH, AND SEX RATIOS IN THE 
CRAYFISH, FAXONIUS PROPINQUUS 

FDWIN P CREA8FR 

T UP writer 1 has recently employed a new method for the study 
of seasonal changes in male crayfish Data were also obtained 
at the same time for the present paper on age-groups, growth, and 
sex ratios of the common crayfish, Faxomun propinquus 

METHOD 

Specimens were collected at intervals of about six weeks through¬ 
out the year, these were measured in millimeters for length of 
cephalothorax All specimens were obtained by seining from the 
Huron River near Dexter, Michigan Two graphs have been plotted 
from this material, one, for seasonal changes in males, the other 
(Fig 17 of this paper) for growth and age-groups in both sexes 
The sexes have been plotted separately to ascertain whether or not 
sexual differences exist In the accompanying graph the ordinates 
give the number of individuals, the abscissae, the length of the 
cephalothorax m millimeters In this investigation 3,644 crayfish 
have been examined, and 3,495 of these have been measured 

SIMILAR GROWTH OF BEXKB 

A comparison of the curves obtained for males and females re¬ 
veals no sexual differences in length of cephalothorax The molting, 
apparently without growth in males, when a change occurs in type 
of sexual appendage, is a possible exception which is mentioned 
later The curves obtained for the two sexes are practically identical 
Measurements on one sex can bo used for drawing conclusions re¬ 
garding age-groups, and this is a virtue of the method, since females 
frequently outnumber the males 

1 Greaser, Edwin P , "Seasonal Changes in the Male Population of Faxonxut 
profnrujuui (Girard)," Oce Pap Mwi ZooL, Untv Mtch , No 263 1-9 1933, 
one graph 

* Ibid , graph facing p 6 
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DETERMINATION Of TEAK-GROUPS 

The plotted growth-frequency curves for each sex show that the 
great majority of crayfish are referable to two age-groups These 
divisions are considered age-groups for the following reasons (1) the 
groups are consistently maintained throughout the year, (2) the 
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younger group reveals a strong growth increment (except in winter), 
(3) in one year the average sire moves up to that shown by the older 
group one year previously, (4) in the second summer a new group 
appears to match the young of the year of the previous summer, 
(5) the older of the two groups gradually disappears 

early growth, cessation and renewal or GROWTH 

The year-class, which first appear in June (the young of the 
year), continue to grow until September, but do not grow during 
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the period from September 24 to March or a little later They 
overwinter at a size of from about 10 to 20 mm , averaging nearly 
15 mm in length of cephalothorax This cessation of growth may 
be due to temperature, since in this latitude crayfish do not feed m 
winter The older age-group, meanwhile, gradually decreases in 
numbers Between March 17 and June 29 the young of the previous 
year resume their growth, rapidly increasing to adult size, probably 
by reason of several moltings 

RELATIVE ABUNDANCE O V INDIVIDUALS IN THE TWO YEAR-GROUPS 

In the 1931 samples the young crayfish of tho year greatly out- 
numbered the yearling when they became large enough to bo thor¬ 
oughly represented in the catch In the 1932 collections tho yearling 
were relatively much fewer than in 1911 as compared with the 
number of tho young of the year This circumstance may have 
resulted either from the depletion of the 1931 brood by intensive 
collecting or from a very successful hatch in the 1932 season Such 
large hatches arc the supposed bases of the “dominant year-classes” 
of the fishery workers 

AQL AT MATURITY 

The breeding season of this crayfish occurs in the fall Fifteen 
specimens with eggs were obtained on May 24, 1912 The measure¬ 
ments of fourteen were as follows one each, 15, 10, 17, and 18 mm , 
five, 19 mm , and one each, 20, 21, 23, 24, and 25 mm Egg produc¬ 
tion seemingly occurs in both age-groups Among the yearling speci¬ 
mens there is apparently a greater percentage of ovigerous females 
than among the young of the year Similarly only a small propor¬ 
tion of the young males molt into the first form before the breeding 
season Presumably only a small percentage of females can mate 
as young of the year unless the males are polygamous, because 
observations indicate that mating pairs are of about the same size 

MAXIMUM AGE 

Approximately one year after hatching the young attain a maxi¬ 
mum size of about 21 mm After this size is reached many live 
through most or all of the second year The numbers of this yearling 
group gradually diminish A few 7 apparently pass over a second 
winter and become two years old The short life of Faxomu* pro- 
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pinquua cannot be plausibly attributed to any human agency The 
elimination of older age-groups in a common feature of depletion by 
man of the stock of aquatic animals, but cannot apply to this small 
species of crayfish It is probable that man’s intervention has oper¬ 
ated to increase rather than to decrease the numbers of crayfish 
Their enemies have obviously been more seriously depleted than 
they themselves Ihese enemies include the game fishes and such 
fur animals as mink, muskrat, and raccoon The depletion of the 
predators might also be advantageous to the crayfish by cutting out 
one host in the life-cycle of parasites affecting them, such as Para- 
gonimns and Crepidodomum 

MOLlING WITHOUT GROWTH (?) 

Some evidence is available to show that growth does not always 
accompany molting The supposition that molting occurs without 
growth when the second form males change into the first form in 
autumn awaits experimental proof, but is indicated by the graph of 
my previous paper, winch shows the seasonal changes in the form 
of male No growth is indicated on the graph for the females of 
a corresponding age-group at the period, from August 6 to Sep¬ 
tember 24 

SEX RATIOS 

An entirely unsuspected result of these extensive collections per¬ 
tains to the sex ratio Tins ratio undergoes a very unusual change 
during the year, as is shown in thi accompanying table 


TABLE I 
Sax Ratios 


Date 

Number of 
males 

[ 

Number ofl 
females 

Percentage 
of males 

Percentage 
of females 

Aug 0 1931 

172 

306 

36 

64 

Sept 24 1931 

238 

469 

34 

66 

Nov 27 1931 

89 

206 

30 

70 

Jan 4, 1932 

97 

262 

27 

73 

March 17 1932 

146 

164 

47 

63 

May 24, 1932 

200 

161 

67 

43 

June 29 1932 

108 

118 

48 

62 

July 30, 1932 

168 

178 

49 

61 

Sept 7, 1932 

213 

270 

44 

66 
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The graph (Lig 17) shows that this peculiar change in sex ratio 
cannot be attributed to any one year-group During this period 
both year-groups behave in a similar manner as regards sex ratios 
lhe factors causing these ch mgoable ratios are not definitely known 
Apparently there is either a drift nntml mortality in the winter or 
else the method of collecting does not obtain representative samples 
for sex ratios 

Several conclusions regarding growth, age-groups, and sex ratios 
in Faxonnis propmquus have bein reached in this study 

1 Both sexes grow at approximately the same rat* 

2 bize-frequency graphs give an indication of age-groups 

3 Growth during the first year is rapid 

4 No growth occurs from 8epteml>er 24 to March or a little 

later 

5 Growth is renewed in the spring, and adult size is attained 
by July 

6 i he relative abundance of a given age-group may vary from 
year to year 

7 Ovigerous females occur in both age-groups, but probably in 
only a small percentage of the young of the year 

8 Young crayfish attain a sizo of about 21 mm at the age of 
one year, and apparently few pass through a second winter 

9 Man’s influence has probably increased the numbers of cray¬ 
fish by reducing the number of game fishes and fur animals that are 
their enemies 

10 Molting without growth apparently occurs in the male 

11 The sex ratio in this species is not constant, and this condi¬ 
tion cannot be attributed to the influence of any particular age- 
group 

CnxNiinooK Institute or Sufnib 
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STUDIES ON THE BREEDING HABITS AND 
YOUNG OF THE COPPERHEAD, AGKIS- 
TRODON M OK A SEN BEAUVOIS* 

HOWARD K GLOYD 

T HE scarcity of accurate information concerning many phases of 
the life-histories of American nearctic pit. vipers has been made 
quite obvious by the recent development of interest in the biology 
of poisonous snakes In the late summer of 1925 observations on 
the birth of five broods of young copperheads in the laboratory 
induced the writer to continue studies on several features of the life- 
history of this species The work was carried on each season there¬ 
after until the fall of 1929, when it was found necessary to discontinue 
it temporarily In the spring of 1931, however, the opportunity to 
make some additional observations was offered The results of these 
studies, which pertain to the breeding habits and young, are pre¬ 
sented in this paper 

The snakes on which the studies are based were collected in the 
following localities in eastern Kansas Gould's Ford, seven miles 
southeast of Ottawa, Franklin County, Fontana, Miami County, 
La Cygne, Linn County, Manhattan, Riley County, Irving, Mar¬ 
shall County, and Xenia, Bourbon County Larger numbers were 
taken in the spring and fall, but a few were secured during each of 
the summer months 

The major part of the field observations was made in the region 
of Gould's Ford on Middle Creek, Franklin County, Kansas In 
this locality a wooded limestone bluff, with a southeastern exposure 
from thirty to eighty feet high, forms the north bank of the creek for 
slightly less than half a mile It slopes gently toward the creek at 
its upstream end, but rises abruptly with a very steep acclivity at 
its other extremity In addition to many deep crevices used by the 

* Contribution from the Department of Zoology, Kansu State College, and 
the Zoological Laboratory of the University of Michigan 
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snakes for hibernating quarters loose slabs of rock scattered along 
the slope furnished satisfactory shelter during the summer months 

The snakes kept for observation in the laboratory were supplied 
with water at all times and with food at frequent intervals A 
breeding colony of white mice w as maintained to insure a dependable 
source of food, and English sparrows were sometimes obtained The 
laboratory cages were for the most part unexposed to sunlight In 
the spring of 1929, however, a number of cages were placed out of 
doors where some sumdune and shade were available almost the 
entire day, os shown by their greater readmess to take food and the 
regularity and facility with which they shed their skins, the snakes 
kept outside had much better general health than those indoors 
Gravid females were separated in glass-topped boxes 4 X 8 X 10 
inches in size until after the birth of their young 

From 1925 to 1927 this work was earned on in the Museum of 
Ottawa University, Ottawa, Kansas, from the fall of 1927 to the 
summer of 1929 in the Zoological Laboratory of the Kansas State 
College, Manhattan, Kansas, and from the fall of 1929 to date in 
the Zoological Laboratory of the University of Michigan The 
writer us grateful to Dr W B Wilson, of Ottawa University, and 
to Dr R K Nabours, of the Department of Zohlogy, Kansas State 
College, for many kindnesses in providing facilities for these investi¬ 
gations, to Dr George F Johnson, Department of Zoology, Kansas 
State College, and to Dr Frank N Blanchard, Department of 
Zoology, University of Michigan, for suggestions and criticisms, to 
Leonora K Gloyd for assistance with the microtechnique, and to 
several friends for help in obtaining specimens 

BBEED1NG HABITS 

Mating — In the course of those studies the act of mating was 
not witnessed in the copperhead, but field observations during the 
years 1926, 1927, and 1928 indicated that mating in the Kansas 
region normally occurs in April and early May During this five- or 
six-week period copperheads just emerging from their hibernating 
crevices were found in abundance at the Gould's Ford bluff described 
above Often several were discovered beneath the same rock The 
Bex of such individuals was determined, and males and females 
were very frequently found together, but at that time no dissections 
were made to see whether mating had taken place 
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To determine whether or not the males were capable of produc¬ 
ing or possessing spermatozoa in the genital tracts at all times during 
their active season th« vasu deferentia of freshly killed specimens 
were examined at intervals during the >cars 1928 and 1929 The 
end of an excised vas deferens was gently pulled between a dissecting 
needle and a glass slide, and the seminal fluid so obtained was diluted 
with a drop or two of normal saline solution Microscopical exam¬ 
inations of such preparations made at intervals during the months 
of April, May, June, July, August, and October all showed the 
presence of more or less active spermatozoa 

On account of the possibility of late seasonal mating a number 
of fall-caught females were dissected while fresh and examined micro¬ 
scopically for spermatozoa Two females were taken in company 
with males, each pair was discovered beneath a stone One collected 
on October 7 was examined the following day No spermatozoa 
were found m smears made from the mucous membranes of the va¬ 
ginae and uteri 1 Another female, collected on October 30, had a 
large mass of viscous fluid in the posterior end of the right uterus 
and vagina Preparations made from this and from the contents of 
the uteri at intervals throughout thcirMength were allowed to dry 
in air and were stained in Delnheld’s haematoxyhn Many deeply 
staining bodies thought to be sloughed epithelial cells were visible, 
but no Bjiermatozoa were found A similar examination rcvtaled no 
spermatozoa in a smaller female which, however, appeand to be im¬ 
mature The genital tracts of four females collected after the middle 
of September, 1929, were examined microscopically on October 5 
No spermatozoa or other evidences of mating were found 

During the months of April and May, 1929 and 1931, sixty-nine 
fomale copperheads were examined Of this number eight were 
obviously immature, as shown by their small size and the n latively 
incomplete development of their gonads and genital tracts, and two 
others were probably immature The remaining fifty-mno, which 
were considered adults, were tested for spermatozoa by a microscop¬ 
ical examination of the contents of the genital tract either from a 
dissected snake or by means of a sample taken from the vaginae of 

1 Since m an ovoviviparoua snake the terms ' uterus and ‘ vagina' express 
more accurately the functional rdationahij* of these parts of the genital tracts 
than the more commonly used word ovidurt the writer follows the terminology 
of R, Wiodertheim, Verglewhcnde Anatomic der Wtrbelliere (Siebontc Auflage, 
1909) 
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living specimens by the following method By means of a sterile 
pipette a few drops of normal saline solution were injected into each 
vagina, the cloacal aperture of which could be seen when the anal 
opening was dilated Ihe washings of the vaginal mucosa, then 
mixed with the saline solution, were drawn back into the pipette 
and placed upon a slide Both vaginae of each snake were examined 
in this way After each sample had been taken the pipettes were 
rinsed carefully and allowed to stand for several minutes in acidified 
70 per cent alcohol, which was later removed by washing in distilled 
water The tests were considered "positive” if active spermatozoa 
were present, and "negative” if none were found 

Of the fifty-nine sexually mature females examined twenty-ono, 
or about 35 0 per cent, contained active spermatozoa in either one 
or both vaginae or uten These females were examined within a 
few days of their capture, and most of them were separated from 
the males soon after they were received at the laboratory It is not 
probable that any matings took place after the snakes were collected, 
for they were observed frequently and, as is generally well known, 
the pit vipers rarely mate in captivity Though the possibility must 
be considered that the spermatozoa found may have been present 
as the result of copulation during the preceding fall, it seems im¬ 
probable that they could have retamed their evident vitality through¬ 
out the winter 

A* an indication of the possible length of life of the spermatozoa 
in the vaginae of the females, observations on three individuals are 
of interest Two of these were collected on April 12, found "sperm 
positive” four days later, and dissected on April 23 and May 9 
Active spermatozoa were present in the first on April 23, but in the 
seoond, examined on May 9, only dead ones were found A third 
female, collected on April 7, contained active spermatozoa on Apnl 
18, but when it was dissected on Apnl 30 all the sperm cells found 
were apparently dead If no copulation took place while the snakes 
were in transit, it would seem from these observations that the 
male germ cells may Jive within the body of the female eleven days 
and perhaps considerably longer 

Although observations on the breeding habits of crotalid snakes 
in general are few, the majority of those on record for the nearctio 
species report copulation in Apnl and May Only two published 
references to the time of mating of the copperhead under field con- 



591 


Habits and } (rung of the Copperhead 

ditions have come to the attention of the writer In referring to 
this species Hay (1892 a, p 380) says “As to the time of the pairing 
of the sexes, I have knowledge of only one observation My friend, 
Rev A M Hall, brought me from western Pennsylvania two speci¬ 
mens of this species, which he took while pairing, on the 28th of 
August Unfortunately the female was disposed of before my in\es- 
tigation of this subject was begun ” 

Beyer (1898, pp 19-20) records his observations in southern 
Louisiana as follows “On April 12, 1895, a negro came to me 
with two magnificent copperheads, which ho said he had caught the 
previous evening in a canebrake in the act of copulation I 

did not notice anything until late in the evening of September 10, 
when the female brought forth se\ en young I have cer¬ 

tainly no reason to doubt the negro’s statement, especially as a 
later dissection proved the other snake to have been a male ” 

In the absence of any confirmative evidence Hay's record of late 
seasonal mating m the copperhead may be considered open to ques¬ 
tion, especially since it is not a first-hand observation Although 
insufficient fall material has been examined to prove that copulation 
does not occur at times other than during the spring months, the 
fact that of the adult females taken in the spring over 35 per cent of 
them had mated a short time previous to their capture, as indicated 
by the presence of vigorously active spermatozoa in their genital 
tracts, may safely be regarded as positive evidence, if not complete 
proof, of spring mating The presence of active spermatozoa in the 
males throughout the season when out of hibernation probably has 
little significance m this connection 

From the evidence at hand it seems reasonable to conclude that 
mating in the copperhead occurs during April and the early part of 
May, when the snakes are just emerging from hibernation and may 
be present in considerable numbers in one location, not yet having 
scattered over surrounding territory, as they have done later in the 
summer The actual breeding season is probably shorter and doubt¬ 
less varies from year to year, depending upon weather conditions 
Qnmd females — Gravid females were collected during the mid¬ 
dle and latter part of the summer of each year from 1925 to 1929 
With the exception of two or three which were on rocky ledges and 
one which was on top of a bluff in the green grass of a pasture, all 
were found beneath large, flat stones or in some sheltering crevioe 
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One particular rocky crevice, in which gravid females were collected 
during three successive seasons, was for somt reason especially 
attractive to the snakes It was in an open space on the top of the 
high end of the Gould's I ord bluff, under the southeastern edge of 
a large, immovable fragment of limestone Ihe cavity was a pocket- 
like recess extending back about ten or twelve inches, with the open¬ 
ing about two inches high 

No males accompanying females were found during July or 
August, but on three occasions two or three gravid females were 
discovered in the same location In 1927 two were in the crevice 
described, m 1928 there were three, in 1927 two others were shel¬ 
tered by a fiat stone four feet across This gregarious tendency in 
gravid female copperheads was noted by J A Allen (1868), who 
recorded some observations of a Mr C W Bennett in Massachu¬ 
setts Because this account is of considerable interest a part of it 
(p 179) may be quoted here “Of five specimens killed July 4th 
(several years since), all were females, but no embryos were observed 
in them They were all found in a heap At another tune, later in 
July, seven were killed, which, like the others, were all found lying 
within the space of a square yard and were all females Five of 
them were examined by Mr Bennett, and found to contain slightly 
developed embryos In September, probably early in the 

month (the exact date was not noted), six specimens, all females, 
and all found in a heap, were killed, each of which had either seven 
or nine young ” 

From the information at present available the significance of 
this tendency of gravid females to congregate in ft small area is not 
apparent In the cases observed by the writer it may perhaps be 
explainable as a response to an instinct to find a suitable shelter in 
which to spend the critical period of parturition, and it is not sur¬ 
prising that several individuals should sometimes be attracted to 
the same spot However, since Dr Allen does not desonbo the 
liabitats in which Mr Bennett's observations were made, it cannot 
be assumed that the conditions observed by him were essentially 
similar Further observations on this habit are much to be desired 

The eggs developing m the uteri of the females caught late m the 
season were usually quite evident when the snakes were handled In 
those under observation during the early summer the eggs were of 
sufficient sise to be noticeable about the middle of June When a 
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snake waa held by the neck, tail downward, a definite increase in 
the size of the posterior third of its body was easily seen, and even 
when it was on the ground in the normal position the enlargement 
of the abdominal region was evident J he eggs could be felt and 
even counted by drawing the snake’s body through the hand, with 
the thumb against the ventral side 

Process of paituntion — During the six seasons in which these 
studies were made twenty captive females gave birth to young in 
the late summer or early fall Parturition took place at night in 
every case except one Although on several occasions the young 
were discovered vvitiim a few hours after birth, sometimes while 
the moist prenatal m< mbrancs were still inclosing them, the act of 
parturition was observed in only two females 

The first of these had already brought forth two young snakes, 
one of which was moving about and the other lying quietly within 
the membranes when discovered at 1 00 i m A third was extruded 
at 1 17 and a fourth at 2 00 Each of the tliree young snakes ob¬ 
served remained quiet about forty-five minutes after birth Then 
they twisted their heads slightly, ruptured the inclosing membranes 
by extending their necks, and began to explore their surroundings 
In one case the prenatal yolk had not been entirely taken into the 
body (PI LWVII, Fig 1) 

More details of the process wore observed in (lie case of the 
second female, which was noticed about 9 30 pm moving restlessly 
about the box and nervously twitching the posterior part of her body 
The tail was elevated to an angle of about forty-five degrees and 
lowered at intervals Within a few minutes after this peculiar 
behavior was noticed a fetus appeared at the cloacal aperture The 
posterior third of the body of the snake slowly moved from side to 
side, and a peristaltic wave pushed the fetus backward a few milli¬ 
meters at a time (PI LXXV11, lig 2) When about half extruded, 
the young snake straightened its neck and thrust its head through the 
the membranes (PI LXXVIJI, Fig 1), and a continuous wavehke 
motion of the female's body pushed it smoothly through the remain¬ 
ing distance (PI LXXVIII, Fig 2) She had not changed the 
position of the anterior part of her body dunng the whole prooess, 
her only movements, besidoa those necessary for the expulsion of 
the fetus, were to flex the neck slightly, and she remained perfectly 
motionless for twenty minutes afterward The extrusion of the 
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young snake, from the time of its first appearance until oompletely 
outside, was accomplished in slightly less than ten minutes 

When abdominal movements began ogam the snake shifted her 
position The next fotus moved posteriorly with difficulty, and the 
snake appeared uncomfortable if not in actual pain As the supposed 
fetus approached the cloaca it progressed more slowly, and the 
movements of the female were more labored The tail was elevated 
at intervals, but dropped after a moment or two of ineffectual strain¬ 
ing This behavior continued for nearly two hours, when just before 
midnight the tail was suddenly elevated and a whitish buff-colored 
mass appeared at the clo&cal opening It paused for about a minute 
and a half, and then was forced out quite suddenly by a violent 
contraction of the abdominal muscles The object proved to be a 
sterile yolk (PI LXXIX, Fig 1), hard, solid, and of irregular shape 
The female rested again, resuming the abdominal peristalsis within 
twenty-five minutes The next fetal mass moved more rapidly and 
easily toward the cloaca, forty-five minutes after the beginning of 
the movements a cod of the second young snake appeared beneath 
the elevated tail, moving forward a few millimeters at intervals of 
two or three seconds until it was completely extruded (PI LXXIX, 
Fig 2), this process likewise took about ten minutes 

At birth the young snakes were folded two or three times within 
the membranes, with their heads toward the middle (PI LXXVII, 
Fig 1) The first part presented in the births observed was a bend of 
the neck Unless the membranes were ruptured during parturition, 
as in the one case described above, the young of both females made 
no effort to break through for about forty-five minutes However, 
those of another brood observed soon after birth remained in the 
membranes for several hours, but since the day on which they were 
born was unusually cool and damp, it is probable that the low tem¬ 
perature prolonged their postnatal quiescence for an unusual length 
of time Lynn (1929, p 97) reports an abnormal case in which a 
young copperhead remained alive within the dried prenatal mem¬ 
branes for nine days 

In emerging from the egg cohering the young snakes extended 
their necks, pushed their heads through the membranes, and after a 
pause varying from a few seconds to several minutes wriggled out 
These active movements pulled the short body stalk free of the yolk 
mo, allantois, and associated structures, but for a short time it re- 
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mained attached to the ventral body wall ten to fifteen scales anterior 
to the anus It eventually dned and became shriveled, and was lost 
during the first ten hours after birth 

An egg tooth was present, but obviously of little use in rupturing 
the thin membranes The egg tooth in a crotalid snake was noted 
as early as 1857 by Weinland, who found it in Crolalun Caieabaet 
(Crotalus horndus ) Dunn (1915, p 37) appears to have been the 
first to record it in the copperhead Beyer (1898, p 20) docs not 
mention it in describing the puncturing of tho membranes of Agkis- 
trodon piscivorus, although he had observed it in another ovovivi- 
parous snake, Natnx grahamn It Beems probable that in the 
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Fio 18 Range and frequency of birth date* In the copperhead 

ovoviviparous species this structure, of such vital importance in the 
groups of snakes which produce tough-shelled eggs, is in the process 
of phylogenetic degeneracy 

Strecker (1926, p 10) records an example of biccphalism in a 
young copperhead which was born in captivity and lived for two 
dayB 

Birth dates — In the Kansas material dates of the birth of young 
ranged from August 23 to September 17 (see Table I) Published 
records of eighteen broods in different parts of the United States 
from Louisiana to Massachusetts are available These show a range 
of from August 9 to September 29 (see Table II) Of the total num¬ 
ber, Including all available records, all but four fall within the 
limits of the range of the Kansas series (Fig 18), a period of less than 
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a month, which, in view of the diversity of climatic conditions rep¬ 
resented by such widely separated localities, is remarkably short 
Number of young produced — In the twenty broods studied by 
the writer the number of young varied from two to mix (lable 1), 
broods of four were the most common The number of young is 
available for seventeen of the eighteen published records (lable II) 

TABLE I 

Broodb from Kanbas Fumaueb 


No of 
female 

Length 
in cm 

! Date of birth 

j of young 

No of young 
m brood 

Sexes 

9 d 

1 

61 4 

Aug 23 1 925 

5 

2 

3 

2 

59 5 

Aug 23, 1925 

2 

1 

1 

3 

69 5 

Aug 24 1925 

6 

1 

5 

4 

57 0 

Sept 3, 1925 

4 

0 

4 

5 

62 0 

Sept 6, 1625 

3 

1 

2 

6 

65 5 

Sept 9, 1926 

6 

3 

3 

7 

597 

Sept 13, 1926 

4 

1 

3 

8* 

665 

Aug 31, 1927 

5 

3 

2 

9 

690 

Sept 9 1927 

6 

5 

1 

10 

61 0 

Sept 17, 1927 

3 

d 

0 

11 

635 

Sept 10, 1927 

4 



12 

605 

Sept 10, 1928 

4 

2 

2 

13 

640 

Sept 10, 1928 

5 



14 

5&5 

Sept 10, 1928 

2 

0 

2 

15 

67 0 

Sept 10, 1928 

6 

2 

4 

16 


Sept 6 8 1929 

2 



17 t 

67 5 

Sept 16, 1929 

5 



18 

655 

Sept 7 f 1931 

4 

2 

2 

IQ 

646 

8ept 3, 1931 

4 

2 

2 

20 

008 

Sept 8, 1931 

4 

1 

3 


* Abortion 

t Found beneath stone on hillside with young apparently stillborn 


The range m this senes is from three to nine, broods of six occur 
with greatest frequency 

A few more references, less definite but having a certain interest, 
may also be mentioned Allen (1868, p 179) states that six females 
killed in September in Massachusetts contained from seven to nine 
young each Hay (1892 b y p 633) quotes Allen {loc ext ) and dis¬ 
credits newspaper accounts of broods of fro m sixty to eighty Stej- 
neger (1896, p 405) gives the average number of young as between 
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seven and nine Mitchell (1903, p 27) report s finding from three 
to eleven embryos m the uteri of females in Texas Surface (1906, 
p 189) says that in Pennsylvania from six to ten young are bom at 
a time Ditmars (1910, p 338) states (hat about a dozen young 
are produced at a birth, and in a later account (1931, p 102) gives 
the range as from six to mne Hurter (1911, p 208) gives the usual 
number as from four to nine and records thirteen embr>os m a 

TABLE H 

Summary or Published Records op- tue Birth or \ounq 


Author and year • 

liOCftllt} 

Date of 
birth 

i 

No in 
brood 

Atkinson (1901 p 163) 

Allegheny Co Pa 

Aug 28 

0 

Babcock (19*2(1, p 6) 

Blue Hills, Mass 

Sept 29 

6 

Beyer (1898, p 20) 

New Orleans, I a 

Sept 16 

7 

Brimley (1923, p 116) 

Raleigh, N C 


6 

Ditmars (1890 p 23) 

New Jersey (?) 

Aug 9 

6 

do 

do 

Aug 10 

9 

(1907, p 426) 

New Jersey 

Aug 25 

6 

do 

do 

Sept 6 

6 

do 

do 

8ept 7 

4 

do 

do 

Sept 9 

6 

do 

North Carolina 

Sept 10 

7 

do 

New Jersey 

Sept 10 

9 

do 

Pennsylvania 

Sept 11 

9 

Dunn (1916, p 37) 

Haverford Pa 

Sept 1 

7 

Lynn (1929, p 97) 

Baltimore Md 

. Sept 24 

7 

Reese (1926, p 367) 

Weal Virginia 

Sept 13, 16 

3 

Stadelman (1928 p 07) 

Glenolden Pa 

Aug 29 

8 

(1929, p 81) 

do 

Aug 28 



* Complete references to each of these papers will be found in the literature 
cited 

Missouri specimen captured on July 27 On June 13 Brimley (1923, 
p 115) examined in North Carolina a female that contained eight 
eggs with small embryos, and on August 13 another with four 
larger embryos Stewart (1929, p 11) gives the number of young at 
from four to mne, and Netting (1930, p 178) as from four to ten 
Kunse (1883, p 1235) quotes newspaper clippings describing the 
finding of sixty and sixty-eight young copperheads in the bodies of 
females, and Funkhouser (1925, p 136) tells of a similar instance in 
which forty-tno embryos were said to have been counted It seems 
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quite probable that these obviously erroneous reports cited by the 
last two authors are the results of confusion of the copperhead with 
snakes of some other ovoviviparous groups, such as Thamnophu and 
Natnx. 

Size of females and number of young — Data based on nineteen 
females of the Kansas senes indicate that in general the larger 
broods are produced by the larger females This relationship is 
show n by Figure 19 Unfortunately not enough data are available in 



m oo M 

Length ol funalw In otnUmnUri 

Fia 19 Relation between size of female* and number of young 
produced in a single brood 

the published records of Table II to warrant including larger broods 
of young in the graph and thus making it more nearly complete 
Penod of gestation — Only an approximation of the gestation 
period of the copperhead was obtained from these studies Since it 
is not as yet known just how much time is needed by the spermatozoa 
to reach the eggs after copulation, the exact penod of gestation could 
not be ascertained even if definite observations on copulation and 
parturition by the same individual were available However, if the 
term “gestation" is used in its less strict application as referring to 
the penod between the time of copulation and the time of birth of 
young, it is possible to estimate the duration of this period from the 
data at hand It has been indicated above that mating normally 
occurs in April and early May in the Kansas region, and it has been 
further shown that young are born in that locality between August 23 
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and September 17 It has also been shown (Table II and Fig 18) 
that for the other localities mentioned in the literature all but four 
of the broods of young fall within these same range limits, a period 
of twenty-five days, which may be considered approximate^ equiva¬ 
lent to the length of the breeding season If one estimates the average 
time of mating as April 15 and the average date of the birth of 
young as September 4, and a( the same times recognizes the prob¬ 
ability of variations due to weather conditions, the period between 
mating and birth of young would be approximately 142 days, or 
about twenty weeks Since many factors, such as temperature, 
humidity, food supply, and physiological condition of the individual 


TABIE III 

SirK of Newly Born Young 
Data from seven females and eleven males 



Average length 
m mm 

Fxlremea 

Average weight 
in gm 

Extreme*! 

Females 

2307 

218-242 

10 0 

8 3-10 0 

Male* 

237 5 

223 247 h 

10 5 

80-14 0 

Both sexes 

235 0 

218-247 

10 3 

8 3-14 0 


females, might be expected to influence the rate of development of 
the eggs in a poikdothermoua species, considerable variation in the 
length of the gestation period may be quite normal 

Beyer's observation (1898, pp 19-20) of a female believed to 
have mated on April II and known to have given birth to young on 
September 16, a gestation period of approximately 158 days, may 
possibly represent a case of delayed parturition due to the fact that 
the female was In captivity during the entire time It seems worthy 
of note in this connection that with but three exceptions ail the 
females which gave birth to young m the writer's laboratory were 
oollected during the latter part of August, only a few days before 
parturition 


YOUNG COPPERHEADS 

Size and sex ratio — Eighteen young from a series of four broods, 
including seven females and eleven males, were weighed and meas¬ 
ured within a few hours after birth The average length of the two 
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sexes was 235 millimeters, the average weight, ten grams The 
averages and the extremes for oaeh sex are given in lable ITT 

Stadelinan (1928, p 67) recorded the average length of eight 
young as twenty-one centimeters and the average weight as six grams 
In a total of sixty-mne young of sixteen broods (Table I) 42 per 
cent (twenty-nine) were females and 58 per cent (forty) were males 
Among snakes collected m the held a considerable excess of males 
was usually noted Of 222 copperheads collected in April and May 
during the years from 1925 to 1929 inclusive about 60 per cent were 
males However, in two collections from la ( ygne, Kansas, m 
Apnl, 19 Jl, the numbers of snakes of each sex were nearly equal, with 
the females m very slight excess Of the total of 103 there were 52 
females and 51 males More definite knowledge of the sex ratio in 
this species must await the study of a larger number of broods 
Coloration — At birth the young snakes were quite dark, and their 
skins were glossy (PI LXXVII, big 1) The conspicuous yellow 
tail frequently mentioned in the literature was dull and clouded 
After the first shedding of the skin, however, the general color was 
lighter, the gloss disappeared and left the skin with a soft and vel¬ 
vety texture, and the yellow of the tail became strikingly brilliant 
Postnatal food — The semisohd mass of yolk within the bodies 
of the young snakes caused them to have a decidedly plump appear¬ 
ance dunng the first few days of their free existence Dissection of 
four individuals permitted the weighing of the yolk within the first 
few houre after birth It ranged from 13 8 to 29 2 j>er cent of the 
total weight of the snake It was noticeably less on the second day, 
in two snakes examined at the age of ten days it was reduced to less 
than half a gram At the age of fifteen days no yolk was present 
At ages of two to three w eeks some of the young fed upon small mice 
Ecdysxs - In the majority of observations all the young of a 
single brood underwent their first oedysos at about the same time 
In three Utters only did the period of molting occupy two or three 
days The youngest ago at which the skin was shed was three days 
and the oldest ten days, the greater number of young observed 
shed on the seventh or eighth day 

Babcock (1926, p 5) reported ecdysis in a copperhead six days 
old, and Lynn (1929, p 97) states that six of a litter of seven shed 
at the age of twelve days 

Secretion of the caudal glands —The caudal glands, which in 
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adult copperheads produce a secretion with a dccidedl> penetrating 
odor, were not activi in the \ery young After they had reached 
the age of eight days, however, a few droplets of clear liquid, with 
traces of the characteristic odor, were obtained when a gentle pres¬ 
sure was applied at the base of the tail One individual of this age 
ejected a fine stnam a distance of about an inch In adults the 
secretion is well de\eloped and is much in i v id< nee wlu n the snakes 
are irritated b> the firm hold of the neck which, for the safety of 
the operator, is necessary when imasurmg live snakes or extracting 
venom A hue jet of tlus liquid is some tunes shot out to a distance 
of two or three feet from the duct of each gland Under these cir¬ 
cumstances it seems to l>e used in self-defense as \ ropdlent It 
appears that the morphology and physiology of the caudal glands 
of snakes have not been carefully studied 

\enom —Small dear drops of venom, light amber in color, 
could be extracted by gentle massage from snakes five days old, 
and some voluntarily killed and fed upon small mice when a little 
ov er tw o weeks old 

That the venom of the very young of poisonous snakes is more 
or less dangerous was maintained ty Beyer (1898, p 21), who 
suffered intensely from the bite of a ground rattler (Ststrun/s mth- 
anus) eight days old, ilthough after the bite of a day-old cotton- 
mouth (Agktstmhn ptbnvorm) he felt only a sensation comparable 
to that of a bee sting Atkinson (1901, p 153) wrote of having been 
bitten on the finger by a copperhead eight days old Ho also suffered 
from a painful inflammation which continued for four days 

The potentialities of the venom of very >oung snakes have 
been recently discussed by several writers Ileest (1926, p 357) 
made some observations which he thought indicated that copper¬ 
heads a month old were incapable of poisoning other animals, all hough 
their fangs and venom glands were well developed Viosea (1920, p 
328) quoted Beyer and offered the suggestion that m young poisonous 
snakes the venom may not be secreted until after the first day 
Stadelman (1928, pp 67 69) reviewed the comments of some of the 
previous writors and from tests made on a mouse and on himself 
concluded that copperheads only six hours old were in possession of 
a completely functional venom apparatus capable of inoculating a 
dangerous amount of venom, particularly if the victim is very young 
or in poor condition 
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With the desire to test the strength of the venom the writer 
caused a young copperhead, within an hour after birth, September 10, 
1928, to bite the left hind leg of a twelve-gram albino mouse Both 
fangs were embedded in the flesh, but no pressure was applied, 
care was taken not to increase the amount of venom beyond that 
which the snake would independently inject A small drop of bloody 
serum or lymph oozed from one of the punctures Within one 
minute pronounced edema and discoloration appeared on the bitten 
leg, and the sole of the foot darkened from the normal pink to a 
dark purple The swelling and discoloration caused by the extrava¬ 
sation of blood continued up the leg and thigh, and within eight 
minutes the leg was paralyzed At fourteen minutes the edema and 
darkening included the entire leg and the adjacent part of the body 
The mouse died m slightly less than an hour Post-mortem examina¬ 
tion re\ealed great subcutaneous extravasation in the entire leg and 
sacral region The heart and lungs were darkened and congested, 
and the largo blood vessels appeared to be clogged This experiment 
was repeated with another snake and a second mouse, the same 
typical symptoms of crotalimc poisoning took place and death re¬ 
sulted in one hour and thirteen minutes 

Stadelman (1929, p 81) later obtained similar results under 
somewhat comparable conditions, but with death not resulting until 
forty-eight hours after the bite, presumably because a larger mouse 
was used, although the size was not stated 

SUMMARY 

1 Observations made in the field and microscopical examina¬ 
tions of the genital tracts of both sexes at different times of the year 
indicate that mating in the copperhead normally occurs soon after 
the snakes emerge from hibernation In eastern Kansas this takes 
place during April and early May 

2 Gravid females collected at various times from July 14 to 
August 30 showed a certain gregarioutmeds, two or three appeared 
to have been drawn together by an especially desirable shelter 
Pregnancy was indicated at this time by the enlargement of the 
posterior third of the body 

3 The young of two females observed In parturition were ex¬ 
pelled at intervals of approximately one hour, the time for the 
extrusion of a single fetus was about ten minutes 
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4 Unless the prenatal membranes were ruptured in passage 
through the cloaca of the female, the young snakes usually remained 
quiet within them for nearly forty-five minutes 

5 The egg tooth appeared to be unnecessary for the rupturing 
of the embryonic membranes 

6 Young copperheads in the Kansas region were born in the 
late summer and early fall, between the dales of August 23 and 
September 17, about twenty weeks after the probable time of mating 

7 The number of >oung in twenty Kansas broods ranged from 
two to six, the larger females had the larger number of young 

8 Young snakes at birth averaged 230 mm m length and 
10 0 gm in weight for females, and 237 mm in length and 10 5 gm 
in weight for males 

9 In the young of sixteen broods 42 per cent were females and 
68 per cent were males 

10 The postnatal yolk within the body cavity gradually de¬ 
creased from the first day after birth and was completely absorbed 
in fifteen days 

11 The first ccdysis took place at ages varying from three to 
ten days, the majority of young shed < u the seventh or eighth day 

12 The caudal scent glands did not appear to become functional 
until the young snakes were eight days old 

13 Within an hour after birth young copperheads possessed 
enough venom to cause the death of twelve-gram albino mice, from 
the glands of some venom could be squeezed at the age of five days, 
and some killed and fed upon small mice within three weeks 

University or Michigan 
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A STUDY OF THE GENERAL BIOLOGY, MOR¬ 
PHOLOGY OF THE RESPIRATORY SYSTEM, 
AND RESPIRATION OF CERTAIN AQUATIC 
STRATIOM YIA AND ODONTOMYIA 
LARVAE (DIPTERA) * 

KIMBER CTEAV*R KUSTl R 
Introduction 

I N RECENT years very little has been done, especially in this 
country, on the biology of Stratiomyta larvae lhe excellent 
publications of Swammerdam (1737-38, 1758), Reaumur (1738), 
and Aliaii (1895) on the aquatic form “Stratwmys” ckarnaeleon were 
so thorough and so excellent in quality that, e\ idently, few investiga¬ 
tors thought it, worth while to attempt further study However, the 
workers mentioned abme did not exhaust the possibilities for research 
in the field of either the morphology or the physiology of these in¬ 
sects The taxonomy of stratiomyiad adults is now m a relatively 
satisfactory condition, but the classification of the larval stages is still 
quite imperfect 

The peculiar habits and structures of certain aquatic stratiomyiad 
larvae make them especially favorable for the study of respiration 
Larvae are generally abundant and cosmopolitan in regions where 
fresh-water ponds and slow-running streams abound Under con¬ 
ditions of normal rainfall larvae occur in great numbers in the Bmall 
lakes and ponds, and in the Huron River in the vicinity of Ann 
Arbor, Michigan 

A thorough morphological study of the tracheal systems, spiracles, 
and accessory respiratory structures of several species was necessary 
before engaging in experiments on tho physiology of respiration An 
attempt was made m this investigation to determine the method of 
respiration of these larvae by both morphological and experimental 

* Contributions from the Department of Zoology of the University of 
Michigan 


005 



606 


Kimber Cleaver Kite ter 


approaches In addition to the major work on the structure and func¬ 
tion of the respiratory syBtem of these larvae, numerous data on their 
general biology have been secured The results included in this paper 
were obtained during the penod from March, 1928, to March, 1932 
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HISTORY 

Early records of the Stratiomyudae date back to the work of 
Aristotle Very early these flies were confused with the tabanids 
Aristotle 1 recognized tbe two groups as distinct, and Mouffct (1658) 
rails against the authors who confuse stratiomyiads with Tabanus, 
but this confusion apparently persisted for another century In the 
classio, Bybel der Naluure ,* by Swammerdam, an attempt is made to 
establish the name “ Musca asilus or Gadfly ” for the common Euro¬ 
pean *' Straltomya” thus distinguishing it from Tabanua This splen¬ 
did work deals with the general biology and the external and internal 
morphology of the larva, pupa, and adult of “ Stroiiomys n chamatleon 
Special emphasis is placed on the structure of the digestive and 
respiratory systems and their transformation during metamorphosis 
In general, the accuracy of Swammerdam’s observations is astound¬ 
ing, considering the circumstances under which the work was done 
His contemporary, Reaumur (1738), independently made almost the 
same observations regarding the habits and structures of these flies 
Reaumur's plates indicate that a number of species representing 
several genera were studied This work stresses a classification of his 

* Hwtoria Antmahumt 5 19, 651 b, 8 10 696 b In the Oxford translation 
of this work a note on the former reference dUUngulehee between the tabanld 
and the gadfly 

* In the following page* all reference! are to the 1737-38 edition of Swam¬ 
merdam'a work. 
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own making From time to time data on the natural history of these 
flies were added until Miall (1895) de\otcd a chapter to il Stratiomys” 
in his Natural History of Aquatic lnsects } and Hart (1895), in this 
country, made a aplendtd contribution to the life-histones of a num¬ 
ber of the common species of Siratiomyia and Odonlomyia from the 
Illinois River Henneguy (1904) and Berlese (1909) copied the 
figures of Swammerdam and others without adding original informa¬ 
tion Miall (1895) included some of Swammerdam's figures, Hart 
(1895) used only original figures 

With regard to the name Siratiomyia the following record is of 
sufficient interest to be mentioned Gooffroy (1762) first established 
the genus “Stratiomys " Osten Sacken (1878) claims that Geoffroy, 
in translating Reaumur's “Mouche arm 6c” evidently intended the 
name to be Siratiomyia and not 11 Stratiomys ” Ix>ew (1865) amended 
the genus name 11 Stratiomys” to Stratumyia ) which still prevails 

Methods 
c ollectiov 

Collections were made with a long-h indled dip net, or the material 
in which larvae w ere know n to be present was sorted by hand Some¬ 
times it was very profitable to skim the surface of a pond or the margin 
of the nver with the dip net and take to the laboratory the d6bns 
containing the larvae At other times it was most convenient to sort 
the specimens from the debris in the field 

The larvae of Odonlomyia cincta Olivier and 0 tnrgo Wiedemann 
occur at the surface of shallow pools and margins of streams or crawl 
about in damp moss, loose bark, and decaying wood, and also in 
dlbris of dned-up ponds Siratiomyia discahs Loew, S norma 
Wiedemann and S lativentris Loew were found in the muck along the 
shore of the Huron River below the outlet of a city sewer The larvae 
of Stratxomyxa seemed to prefer abundance of decaying organic matter 
well shaded by cat-tails and other plants 

Moss and d^bns brought into the laboratory were allowed to dry 
Reduction of moisture caused the larvae to crawl about freely, thus 
making them easily seen 

CULTURE 

When larvae of Odonlomyia cincta , 0 vtrgo f Siratiomyia dtscalu, 
S norma , and S latxventru were brought in from the field along with 
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habitat material, cultures were made, in containers of various sorts, 
to correspond as nearly as possible to the conditions in nature Tap 
water, cistern water, and water from the source where the larvae had 
been collected were used separately in these cultures Glass covers 
prev ented the escape of lar\ ae, and ventilation was effected by placing 
a towel under the cover 

In these cultures larvae grew and pupated, and adults emerged 
Larvae were also isolated m small, covered slender dishes, some with 
water and others without watc r Usually, the last larval mstars were 
selected for isolation in order to obtain the final exuviae when tho 
imago emerged It is important that only very little water be m 
these small containers at eedysis Lxccss moisture has no deleterious 
effects on eedysis itself, but the newly bom fly is often permanently 
maimed by getting wet The wings inflate and harden best in a dry 
circulating atmosphere Wings that happen to get thoroughly wet 
before complete inflation seldom are perfect when dry Sometimes, 
too, mold develops about the anal and respiratory orifices This in¬ 
fection is usually futal Occasionally most of the larvae in a given 
locality are destroyed by parasitic Ilymenoptera 

Lan ae will thrive for months in foul d^bns, in fact, as long as they 
get air for respiration and plenty of food Although they respond to 
light and temperature, they are not seriously off* cted within the limits 
of ordinary laboratory conditions It is possible to keep tho last in¬ 
star larvae without food from late fall to the following spring One 
larva of 0 cincta , taken on October 8, was kept, on the writer’s desk, 
in water with a small branch of Chura until April 18, when a perfect 
fly emerged The t hara disintegrated slightly, and water was added 
several times hor weeks at a time this larva was not observed to 
move from its position in the slender dish Although the laboratory 
was worm throughout this period, the larva rested on the bottom, 
completely submerged When picked out of the water, it would slowly 
bend to a crescent shape, drawing the tip of the abdomen up toward 
the head It would v cry slowly straighten out when returned to the 
stender dish and remain on the bottom as if dead At the time of 
pupation it came to the surface of the water and stayed there until 
metamorphosis had been completed Swammerdam’s figures of the 
characteristic Bhape of the larval skin inclosing the pupa made it 
possible easily to distinguish the pupa from the larva 

All attempts to have these flies mate and oviposit in the labora- 
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tory wero futile Pairs of adults were placed in a large brooding 
cago containing a dish filled with water Small branches and flat 
pieces of wood were stood m the water and allowed to lean against 
the inside of the cage It was hoped that these objects w ould serve 
as supports for the attachment of egg masses In bright sunlight 
the flies were quite active, continually making an effort to escape 
Although cane sugar, fresh fruits, and syrup were available for food, 
the flies soon died Some, however, were seen to dissolve crystals 
of sugar with saliva and ingest them This was the only feeding of 
imagoes observed 

TLCHNIC 

Microscopic technic 

Material for microscopic study was prepared m several ways for 
sectioning Since the tough, hard integument of the larvae resisted 
the penetration of fixing fluids, clearing oils, and embedding ma¬ 
terials, work was done, not with the larva as a whole, but with in¬ 
dividual, excised somites Tissue embedded in Johnson's special 
India rubber, paraffin, and asphalt mixture (1903) sectioned much 
better than in pure paraffin bven with the added toughness due to 
rubber in the block containing the tissue perfect sonal sections were 
seldom obtained 

The best results wero obtained by fixing individual, isolated 
somites of larvae in Camoy and Lebrun’s fluid (Lee, 1928), and em¬ 
bedding in paraffin, the melting point of which was 48-50 degrees 
centigrade Cedar wood oil was employed for clearing the tissue 
Long staining in a weak solution of magenta red gave excellent re¬ 
sults, which, however, were of a temporary nature, since the color is 
fading m ail sections Serial sections w f ere cut 5 to 20 microns thick 

Imperviousness of the skin was well illustrated by a larva which 
was submerged for 23 hours in a 5 per cent solution of sulphuric acid, 
with no apparent ill effects Another larva was alive after 2 hours 
and 25 minutes in concentrated potassium hydroxide To remove 
calcium salts, which often impregnated the integument, live larvae 
were dropped into 2 per cent hydrochloric acid until effervescence 
ceased A bath in tap water was followed by submerging them for 
20 minutes in 10 per cent warm potassium hydroxide to soften the 
chitin The acid and hydroxide stimulated activity on the part of 
the larvae, but apparently caused no injury 
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Grose technic 

Stained oil directions 

Attempts were made to fill the tracheal system of larvae with 
stained oils for the purpose of making the small tracheae more readily 
visible Like Hacker (1925), the writer obtained the best results with 
kerosene plus Sudan III and with xylol plus Sudan III Vegetable 
oils, such as olive oil, were much Ux) viscous These stained oils en¬ 
tered the posterior spiracles and partly displaced the gas in the 
tracheal system Complete displacement never occurred in a single 
specimen However, by combining the results from all the larvae 
subjected to the stain a composite whole of the tracheal system was 
made Living larvae were submerged in the two oils mentioned until 
after activity had ceased This method of making the tracheae ap¬ 
parent with stained fluids was effective only with young larvae 
Larvae in the last mstar have perfect control of the respiratory 
chamber, so that stained oil does not enter in sufficient quantity to 
be useful Since all the morphological studies were made of mature 
larvae, a more satisfactory technic was necessary to render the tra¬ 
cheae visible 

Qlycenne dissections 

Wahl (1900) injected pure glycerine into the haemococle of living 
Enstahs tenax larvae with good results The writer, instead of in¬ 
jecting glycennc into the body cav ity, made a series of punctures in 
the integument and then submerged the larvae until the body fluid 
had been replaced by glycerine To relax the larvae before sub¬ 
merging them concentrated chlorotone was injected with a very fine 
hypodermic needle into the haemococle dorsad to the ganglia The 
tracheal system remained fully inflated with gas while submerged, 
and could be preserved in this condition for future dissection 

Dissections were made in shallow stender dishes half-filled with 
paraffin The paraffin provided (1) a suitable surfaoe upon which to 
pin specimens for dissection, and (2) a white background for making 
photographs Larvae were held m place for dissection by means of 
small sharp pins passed through the head and last somite After the 
specimens were relaxed, they were always kept submerged in glyo- 
erine 

Gross dissections were made to show the dorsal and ventral 



Respiration of Aquatic Stratiomyiad Larvae 611 

aspects of mature larvae of both Slratwrnym and Odontomyia In 
either exposure nght and left lateral incisions were made through the 
integument from the head to the last somite A transverse incision 
joining the two lateral incisions was made back of the head While 
the cut edge of the body wall, produced by the transverse inciBion, 
was gently hfted with forceps, the tissue beneath was slowly separated 
from the body wall with a small knife As this operation progressed 
pieces of the freed wall were smp|>ed off until the upper surface of the 
thoracic and abdominal regions had been completely exposed The 
integument of specimens that had been thoroughly infiltrated with 
glycerine separated very readily from the soft tissue beneath without 
disturbance or injury to the finest tracheae If the tracheal trunks or 
tubes were cut or even slightly punctured, glycerine slowly en¬ 
tered and gradually filled the system, otherwise, they remained full 
of gas 

The method of preserving these dissections was discovered by 
accident Three dissections were made on September 22, a v ery warm 
day Uncompleted observations made it necessary to keep them for 
subsequent checking Plenty of glycerine was added to the speci¬ 
mens, and they were put into an electric refrigerator at a constant 
temperature of 5 degrees centigrade The visibility of the tracheae 
has remained perfect in two specimens for a period of more than 
twenty-seven months 


Photographic technic 

Motion pictures of active young larvae in w r ater, photomicro¬ 
graphs of the plumose hairs of anesthetized larvae and dissections of 
the tracheal s>stem, and large photographs of dissections were made 
A Sept motion picture camera was employed, which used an Eastman 
film 35 mm in width Exposures were made through the side of a 
glass jar filled with water which contained the sw immmg larvae The 
results and purpose of these pictures will be discussed later in this 
paper Pictures of the plumose hairs were obtained by photographing 
Odontomyia larvae which had been anesthetised with either chloro¬ 
form or ether A Zeiss M Phoku ” photomicrographs ocular was used 
on a compound microscope Each larv a w as suspended at the surface 
of the water by its corona of hairs In spite of the reflection of light 
from the water a series of good profile views of the posterior end of the 
larva Was obtained by transmitted light 
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Biology of the Larvae 

HABITATS 

Representatives of the two genera of larvae discussed in this 
paper were collected in two distinct habitats 0 etneta and 0 tnrgo 
were obtained in small shallow pools in hardwood forests and in 
sphagnum of the tamarack none of a swamp These larvae thrive m 
open water partly shaded either by trees on the bank or by aquatic 
plants When the pools dry up during the summer the larvae crawl 
into the moist bottom muck, under bark of fallen trees and branches, 
and in moss co\ enng the shore and objects normally submerged The 
water m these pools usually becomes foul from decomposition of 
organic matter and often completely disappears through evaporation 
During periods of drought and throughout the winter these larvae 
remain in moist, well-aerated situations. In the pond habitat they 
move freely from open water to moist d6bris on the shore, or from the 
shore into the water In the swamp both species were taken in the 
damp sphagnum covering stumps, fallen branches, and small hum¬ 
mocks 

The Huron River provided an entirely different situation Owing 
to a dam, water level m that part of the nver where collecting was 
profitable remains constant The current is very slight, abundant 
sewage waste fouls the water and collects along the narrow littoral 
region In the mud and decaying organic matter of this narrow lone 
the larvae of Straliomyta ducolu Lw , S norma Wied , and 8 
laltvenlrts Lw occurred Specimens were most plentiful in the muck 
and debris among the cat-tails and other plants which furnish shade 
Partly submerged pieces of wood covered with d6bris were common 
situations for these species 

ADAPTATIONS 

Larvae of Straliomyta and Odonlomyta used in these observations 
are somewhat amphibious, since they o&n live for days at a time either 
submerged in water or entirely without water They are air breathers 
with spiracles and an extensive system of tracheae When a larva is 
at the surface the exchange of gas with the atmosphere is quite regu¬ 
lar, but when it is submerged it must draw on the oxygen supply 
already in the tracheal system, as will be shown in tho discussion of 
respiration The great volume of gas held by the tracheal trunks is 
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adequate for long periods of time, especially when the larva is in¬ 
active and the temperature la low In the absence of water this same 
system functions perfectly Adaptation of the tracheal system to 
permit extended periods of submergence is certainly advantageous 
to air-breathing larvae which are aquatic feeders 

The single pair of spiracles situated at the bottom of the respira¬ 
tory chamber and completely inclosed by the body wall of the lost 
somite is splendidly adapted for screening air and preventing the 
passage of liquids into the tracheal trunks In conjunction with the 
respiratory chamber and its orifice the spiracles form a morphological 
adaptation for insuring the admission of air free from foreign particles 
and the exclusion of undesirable fluids Since these larvae live in 
habitats where accidental submergence is quite likely to occur, and 
where debris and disintegrating materials are prevalent, these two 
adaptations are very important 

Swammerdam described the integument os of a shagreen texture 
The epidermis consists of hexagonal, calcareous cones, the apices of 
which extend into the laminated dermis Miall (1895) ascribes the 
flexibility of the skin to the slight bending between these cones The 
calcareous oones give a hard surface to the lan al skin, and the dermis 
is responsible for its toughness and strength The skin ia much thinner 
In the intereogmontal regions, where the greatest movement occurs 
The remarkable adaptation of the integument lies in its pronounced 
impenetrability, both to sharp piercing objects and to fluids It has 
long been known that ft Straiiomys” larvae are not readily killed in 
“spirits of wine,” and it has already been mentioned that larvae can 
endure sulphuric acid and potassium hydroxide for hours without 
fatal results The author used 70 per cent alcohol to preserve larvae, 
and discovered that many survived after a period of twelve hours 1 
continuous submergence Larvae may crawl about in ether or chlo¬ 
roform for several hours without being anesthetized sufficiently to 
prevent muscular contraction during dissection When these re¬ 
agents do affect larvae, it is quite probable that they enter primarily 
through the openings to the digestive tract and respiratory system, 
and not through fhe skin 

With such a substantial covering these animals apparently have 
few hazards from small predatory enemies, floods, or droughts 
Representatives of several genera of parasitic Hymenoptera are 
known to attack young larvae 
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LOCOMOTION 

Swammerdam mentioned that the "worm" of “Asilus carries Its 
legs within a little snout near its mouth " The structures mentioned 
are a pair of palps, which he in clefts on either side of the ventral 
surface of the head They are armed with hooks and hairs and func¬ 
tion both in locomotion and in feeding The palps vibrato almost 
continuously, even when the animal is suspended from the surface 
film These structures are not legs but mouth parts, used as acces¬ 
sory locomotor organs 

In crawling on a firm slightly rough surface the caudal end of a 
larva remains fixed while the body is extended, carrying the cephalio 
portion forward, then the cephalic end remains fixed in position 
while the body contracts, bringing the caudal portion forward The 
palps and the rostrum anchor the cephalic end while the caudal 
portion of the body is brought forward Hooks and hairs on the 
ventral surface of the abdominal somites anchor temporarily the 
posterior portion while the anterior portion progresses Some Odon- 
lomy\a larvae have strong hooks on the distal nm of the sixth and 
seventh abdominal somites, but not on the eighth somite, others 
have weaker hooks on the fourth to the seventh somites inclusive 
Those hooks arc directed forward and are of use m maintaining the 
position of the posterior portion of the crawling larva 

On a smooth surface larvae progress by rolling and squirming 
Since the greatest diameter of the body is in the region of the meta- 
thoracic and first abdominal somites, the larva will not roll like a 
perfect cylinder, thus contortions of the body, due to contraction 
and bending, give a rather undirected course of progression How¬ 
ever, larvae placed on glass, under the heat and light of an electric 
bulb, manage to get aw r ay from the spot of greatest discomfort by 
rolling and squirming 

Locomotion in water consists of moving about on the bottom 
and over submerged objects, nsing from the bottom, and swimming 
at the surface 

The specific gravity of these larvae is quite variable, usually being 
lees than that of water They seem to be able to change their specific 
gravity to suit their needs, for they move about over the bottom 
and submerged objects or rise to the top at will Beneath the sur¬ 
face they progress with a smooth gliding movement, owing to the 
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rapid alternating vibration of the palps Ihe center of gravity is in 
the anterior end and keeps the head down just enough to allow the 
palps to vibrate on the substratum and mo\e the ludbcc 0 /Wditr 

body It was the observation of this type of Q 

locomotion that led Swammerdam to refer to B 

palps as legs 3 

Ascent to the surface (text Fig 20) is a flota- H 

tion process related to respiration and will be dis- y 

cussed in the experimental section of this paper 
It is sufficient to say here that larvao resting below - 

the surface expel from the respiratory system gas 
which collects as a large bubble and is held by 
the plumose hairs on the tip of the abdomen 
Eventually, the bubble becomes large enough to Q 

float the larva to the surface While rising from 
the bottom the larva generally assumes a sigmoid 
shape, with the posterior end uppermost It may 
wiggle as it slowly rises A 

Swimming at the surface involves both the 
effect of surface tension upon the caudal plumose 
hairs and the irregular movements of the body 
With the corona of hairs spread funml-like on th< jt'S/AW* 

surface the surface tension is great enough to float a 

the larva with the body suspended, head down- trK 

ward, at various angles Progress Is made by a 
slow ventral flexion of the body followed by a 
sudden twist, which turns it completely around /oO^y 

These movements arc repeated, with the larva du^Spond 
turning sometimes to the nght and at other times 
to the left, and they cause it to move along an Fl || f furv&with'a 
irregular course In spite of the sudden twist the gnu bubble, ri* 
corona glides at the surface These larvae, es- in K W|r - 

pecially the young ones, are very supple Their fa< * oft ew * tor 

movements in water are exceedingly graceful when compared with 
the clumsy crawling method of locomotion on solid substratum 


tkfitafD of Pond 

Fig 20 Diagram 
of a larva with a 
gan bubble, ris¬ 
ing to the sur¬ 
face of the water 


Swammerdam found that "clay and soft earth are the food of 
this insect ** He was puxsled by the presence of " little red stones 
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and small grains of sand ” mixed with the digestive products in the 
intestine From the wee of the mouth he was sure that they had 
not been swallowed and concluded that they had been formed from 
the food sucked into the stomach Miall (1895) makes one brief 
statement “ the food consists of microscopic organisms swept 
into the mouth by the palps ” Hart (1895) mentions Stratiomyia 
norma Wied as "seeming to browse upon the minute life” occurring 
on branches of Ceratophyllum The stomach contents of one larva 
of the species Odontomyia cincta “seemed to be mostly mud with a 
little vegetable matter, and here and there a diatom frustule ” The 
author has observed both young and mature larvae feeding on the 
soft tissue of dead leaves, from deciduous trees, that had dropped 
into the pool at least one season before In the laboratory larvae 
would clean the soft tissue from a leaf, leaving nothing but the 
venation Soft, decaying wood and bark are often favorite food 
materials in the natural habitats as well as in cultures In one 
particular instance the soft wood between the hard annual rings was 
eaten out by larvae of O cincta and 0 vtrgo It is quite probable 
that bacteria and other minute organisms, both plant and animal, 
are also food for these larv ae 

RESPIRATION 

Since respiration of stratiomyiad larvae is one of the major divi¬ 
sions of this work, it will be discussed under the heading “ function 
of the respiratory system ” 


OVERWINTERING 

The mature larvae of 0 cincta and 0 virgo have been found after 
the snow and ice had melted from the ponds in spring The taking 
of small young larvae, presumably of both spodcs, at the same time 
indicates that larvae in both stages of development overwinter in 
this latitude H&rt (1895) states that a large percentage of the 
larvae of 0 cincta collected in December, February, March, and 
April, along the Illinois Rher, were quite young 

The presence of larvae in the water as soon as the ice thaws 
leads one to believe that they spend the winter in the pools or very 
near to them The last larval instar of 0 cincta and young larvae of 
0 virgo have been found in moss and debris above the water level 
of pools and swampe Scores of 0 cincta were oollected in sphagnum 
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on November 10, 11, and 20, 1930, and again in the same situation 
on April 2, 1931 Freezing weather ami snow prevented later col¬ 
lecting in November On April 2 only ihe upper layer of sphagnum 
had thawed, an indication that the temperature in the moss had 
not risen much above freezing Inactive larvae were found in the 
moss above the ice in identical places where other larvae had been 
collected the previous November There is every reason to believe 
that these larvae had not moved during the winter, but hibernated 
in the sphagnum 

Where the moss was thick, the larv ae generally occurred one or 
two inches below the surface in loose, well-aerated, and moist situa¬ 
tions above normal water line A thin covering over logs, stones, 
or the shore itself often harbors larvae When compact and water- 
soaked, moss was less frequented than when loose and aerated In 
several instances specimens were found frozen in debris among the 
surface irregularities of rotten wood covered with moss In No¬ 
vember Siratiomyia larvae were found in gravel, six inches above 
the water line of the Huron River The situation was moist, but 
not very wet Although there had been freezing weather the larvae 
were not frozen 

Larvae survived freezing of the cultures containing them, both 
in refrigerators and on the window sill of the laboratory The exact 
temperature was not obtained, but it was low enough to congeal 
the debris and water One might well conclude that in both young 
and mature stages these larvae may spend the winter above the 
water and that they can survive exposure to temperatures below 
freezing 


EXCRETION 

Since the time of Swammerdam it has been known that the larvae 
of “ StrahomyB u possessed four “vascula varicosa,” or caeca, con¬ 
taining milky white fluid These caeca have been identified as Mal¬ 
pighian tubes, and their function has been determined as excretory 
by subsequent investigators Vaney (1900, 1902) found calcium 
carbonate in the tubes of “Strahomya” larvae For a number of 
years there was some question whether the anterior pair of tubes, 
or the posterior pair, or both pairs, did the secreting Pan tel (1914) 
claimed that he had found calcium carbonate in all the tubes and 
that it is an ordinary product of excretion Keiiin (1921) confirmed 
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the work of Vaney and Pantel with reference to excretion of calcium 
carbonate by the Malpighian tubes of Stratumyia larvae and sug¬ 
gested that It might be a product of respiration 

While working with the larvae of 0 cincta the aulhor observed 
that the Malpighian tubes contained a number of substances varying 
from a milky white fluid to large, solid concretions, which caused 
the walls of the tubes to stretch beyond their normal diameter 
The tubes of some animals contained an amorphous, chalky material, 
either white or tinged with yellow, and occasionally extending into 
the hind gut Other specimens had opalescent bodies resembling 
pearls scattered in the tubes in a haphazard manner These were 
apple-shaped, almost spherical, or hemispherical Individual con¬ 
cretions varied a great deal in size, and frequently numbers of them 
were firmly cemented together, resembling in arrangement a cluster 
of grapes These opalescent individual concretions and clusters re¬ 
sisted pressure applied with a dissecting needle as if they were glass 
beads, and crushed with distinct cleavage They are heavy enough 
to collect in the bottom of a dissecting dish while the ddbris is re¬ 
moved and the water decanted Opalescent concretions occur in 
the hind gut as well as m the tubes 

In addition to the substances already mentioned crystals were 
found both in the tubes and in the body cavity Those in the tubes 
formed plugs which filled the lumen and usually were two or three 
times as long as their diameters These cylindrical plugs had rounded 
ends, and the sides were corrugated parallel to the long axis They 
consisted of a series of slender prismatic crystals arranged in palisade 
formation These crystalline plugs were translucent and varied from 
straw color to brown In one instance two plugs were separated by 
soft, white, noncrystalline material In addition to these plugs small, 
square, transparent crystals occurred both in the tubes and in the 
baemocoele These were hard and clear, like glass 

The fact has been quite *ell established that insect larvae which 
feed on putrefying material produce large quantities of calcium salts 
which are dissolved at the time of pupation and at least partly 
reformed prior to eedysis The reformed products are left in the 
puparium However, not all the secretions of the Malpighian tubes 
are retained and dissolved during metamorphosis The larvae of 
O cincta have been seen to void milky white excreta It could not 
be confused with the dark fecal maftter and, when treated with 
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hydrochloric field, it effervesced, liberating carbon dioxide Voiding 
of other excretory products has nevor boon observed, although a 
number of small opalescent bodies, like those common in the tubes 
and hmd gut, were found in ti culture dish containing active larvae 
There is no doubt but that they had been eliminated through the 
anal aperture 

Not all larvae collected in the same pool and at the same time 
contained concretions Adults were not examined, but both pupae 
and larvae possessed them, especially those larvae that had over¬ 
wintered One larva collected m July contained more than 186 
Individual concretions as well as chalky mafenal Many were 
cemented together, which made definite counting impossible without 
destroying the clusters They were the translucent, opalescent, 
and straw-colored varieties, and they ranged m diameter from 0 04 
to 0 5 mm inclusive The larva taken in July was about ready to 
pupate when it died 

A number of tests were made to determine the carbon dioxide 
content of the gas produced when concretions were treated with 
hydrochloric acid The methods employni by Ivrogh (1908) were 
used in making these determinations Although the senes of teste 
was small, the results were diverse One concretion produced gas 
which contained 88 2 per cent carbon dioxide In another test 
three concretions from the same larva produced gas of which 56 2 
per oent was carbon dioxide 

METAMORPHOSIS 

Stratiomyndac are a border-line family between Nematocera and 
Brftchycera They are classed in Brachycera because of the antennal 
structure of the adults, but Miall (1895), speaking of “ Stratiomys” 
says “It is the simplest In structure and life-history, and the most 
like a Nemoceran, of all the Diptera which retain the larval skin as 
the outermost covering of the Pupa * r Reaumur (1738) and Swam¬ 
merdam described pupation and eedysis in species belonging to the 
family Stratiomyiidae Swammerdam says that he has “often seen 
this worm in the space of twelve hours change into a nymph ” 

The time required for the change from an active larva to a pupa 
is variable The mature larva gradually becomes inactive and rigid 
Inactivity is followed by a downward bend in the mtersegmental 
region between the fifth and sixth abdominal somites and an. upward 
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bend in the mtersegmental region of the seventh and eighth abdom¬ 
inal somites These permanent flexions indicate that pupation has 
begun The pupal stage lasts but a few days when the weather is 
warm During the pupation period the animal becomes much smaller 
and occupies only part of the cavity in the larval skin This newly 
formed pupa pulls loose from the body wall at the caudal end, leav¬ 
ing the respiratory chamber and the posterior spiracles in position, 
and vacating the fifth, sixth, seventh, and eighth abdominal somites, 
which fill with air In the anterior end most of the firet thoracic 
somite is vacated, and it, also, fills with air These two pockets of 
air within the skin serve to float the inclosed pupa and provide a 
pneumatic raft for the imago when it emerges 

When the larva shrinks from the integument to form the pupa 
the lining of the hind gut remains attached to the larval skin In 
the an tenor end the spiracles with portions of the tracheal trunks 
and the pharyngeal lining are retained, along with the head capsule 
and cephalic appendages A thin membrane which covers the pupa 
is left in the larval skin when the adult emerges. This pupal skin 
contains parts of the tracheal system As the pupa develops the 
hoad and thoracic regions swell, inflating the puparium to its limit 
Transformation from functional larval structures to organs and sys¬ 
tems for the adult is rapid 

The puparium eventually bursts sagittally along the dorsal sur¬ 
face of the mesothoracic and metathoracio somites and part of the 
first abdominal somite At each extremity of the sagittal slit a 
transverse slit occurs Through this I-ahaped opening the imago 
emerges, leaving the pupal exuviae in the larval skin Ecdysis may 
take place either from a floating puparium or from a perfectly dry 
one Hie process of emergence, hardening of the body, and inflation 
of the wings have been described in detail by Reaumur (1738) and 
Swammerdam 


Mobpholooy of Respiratory System 

The Siralumyta and Odoniomyvx larvae used in the investigation 
of the morphology of the respiratory system have metapneustie 
respiratory systems Two main tracheal trunks extend the length 
of the body, terminating craniad in a small pair of dorso-laterai 
spiracles on the pro thoracic somite, and caudad in a pair of large 
spiracles situated m the respiratory chamber in the last abdominal 
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somite There is no experimental evidence that the anterior pair of 
spiracles is functional Long lateral trunks, smaller in diameter, 
laterad and parallel to the main trunks, arise near the cephalic end 
of the main trunks and terminate in them at about tho middle of the 
last somite Commissures and tubes connect these tracheal trunks 
to form a more or less double system for tho circulation of gas 

The respiratory chamber, which contains the posterior spiracles, 
is situated in the last abdominal somite The orifice to it is a trans¬ 
verse slit at the tip and is Hurrounded with plumose hairs Swam¬ 
merdam, Miall (1895), and Hart (1895) all claim that, with the 
exception of tho meso thoracic somite, each body somite has a pair 
of spiracles Miall adds that '‘branches from the longitudinal air 
tubes pass to them on the inside ” The question of whether these 
larvae have more than two pairs of spiracles will be discussed later 

RESPIRATORY CHAMBER 

Since the main opening to the respiratory system is in the tip of 
the last abdominal somite, the structures of this region will be 
described first The respiratory chamber is a membranous sac com¬ 
pletely inclosed by the body wail of the last one fourth of the somite 
Entranoe to the chamber is through a transverse onfioe in the end 
of the abdomen Accessory structures consist of plumose hairs sur¬ 
rounding the orifice and a pair of air sacs extending cramad from the 
floor of the chamber Each will be described in detail, separately 

Morphology of plumose hairs 

The plumose structures (Fig 23 ph) surrounding the respiratory 
orifice have been called hairs by Swammerdam and bristles by Wahl 
(1900), when referring to similar structures in En&talia Unax L 
Henneguy (1904) and Berlese (1909) both called them "rigid, chl- 
tinous filaments” forming a "caudal corona” in “Slralxomys” char 
maeleon larvae Dunavan (1929), working with Erutahs arbustorum 
L, called them "feather-like setae ” The terms "hairs,” "bristles,” 
and "setae” have been used promiscuously for this circle of struc¬ 
tures attached to the dorsal and ventral runs of the opening to the 
respiratory chamber According to Imnus (1925), these structures 
should be classified as "plumose hairs,” under the broad term 
" setae ” The mature structures conform to the definition of hairs 
and not of bristles However, since the development of the Stratio* 
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myiidae has not been traced from the embryo through the vari¬ 
ous instars of the larva, this matter cannot be settled positively 
at this time 

These plumose hairs occur along the crescent-shaped dorsal and 
ventral nms of the tip of the abdomen just back of the chitmous 
blades which guard the orifice to the respiratory chamber They 
vary in number, as indicated in the following table 

TABLE I 

or Plumosk Hairs in Caudal Coeona 


Specie* 


Hairs in Hairs in 

dorsal rim ventral rim 


O cincta 

24 

40 

do 

27 

36 

0 virgo 

24 

40 

do 

26 

38 + 

do 

28 

28 

S norma 

23 + 

22 + 


The hairs of 0 cincta are most readily counted although very 
small hairs, sometimes interspersed among large ones and near the 
ends of each crescent, are easily overlooked i It is very difficult to 
count hairs on S norma because the long ones are few and the small 
ones abundant There is a marked tendency xn some species for 
these hairs to occur in a senes of tufts, each tuft consisting of long, 
large hairs separated by one or more small ones The hairs on the 
ventral side, especially in O cincta and 0 \nrgo } are arranged in 
three such tufts The grouping into tufts is less marked on the 
dorsal side The longest hairs are in the middle of each tuft, and 
all together form the apex of the cone, whereas the short and inter¬ 
mediate hairs give increased circumference to the base and body of 
the oone 

These hairs vary in length from a small fraction of a millimeter 
to a maximum of 1 6 mm The proximal end of the shaft of a hair 
is comparatively stout, but tapers gracefully toward the distal end 
This end also has a distinct curve with the concave side facing the 
orifice Each hair is firmly attached at the base, but the shaft is 
flexible enough to assume the shape of the surface of the water or 
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to curve about the terminal bubbles of gas Plumules occur along 
either side of the shaft from a position near the place of attachment 
to the extreme tip Those near the base arc short, but they gradually 
increase to a maximum length which is maintained almost to the 
Up The length of the plumules is about equal on both sides of a 
shaft The maximum length recorded was 92 microns 

Plumules arise on the somewhat flat side of each hair and diverge 
from both sides of the shaft Those on one side are directly opposite 
those on the other The angle of diversion is about 40 to 45 degrees 
while the hairs are spread out on the surface of the water and much 
more acute when the larvae are submerged and are mcloBing a 
bubble of gas When the hairs arc spread, the plumules generally 
touch the plumules of adjacent hairs on either side This is true 
throughout the length of the short hairs, but does not apply to the 
distal portions of the long ones On the lateral side of the corona 
the plumules of the small hairs actually overlap Under natural 
conditions the surface of the hairs winch face toward the onfice is 
hydrofuge This property is lost as conditions change 

The shaft of each hair is hollow (Fig 20), open at the proximal 
end, and closed at the distal end Near the proximal end the cavity 
is somewhat reduced in diameter, but terminates in a bulb-shaped 
spaoe The bulb maintains a connection with the haemocoele by a 
small opening in the base of the hair and by a canal through the 
body wall Roughly, a transverse section of a hair is semicircular, 
especially the cavity This cavity varies in shape and size in dif¬ 
ferent regions of a hair, being smallest at cither end and largest in 
the middle The largest cavities of those measured showed a varia¬ 
tion of 7-12 microns along the greatest diameter As nearly os could 
be determined from histological preparations, this tubular cavity 
is filled with a fluid devoid of cells It gives a zonal appearance as 
shown in Figure 20 It is not granular, but takes stain m such a 
manner as to give the appearance of several zones of material differ* 
ing in consistency This substance remains in sections fractured 
in cutting as well as m perfect sections In fact, sections that were 
broken into two distinct parts retamed the substance in each part 
The wall of the hair is comparatively heav y The flat side which 
bears the plumules is the thicker It consists of a layer of epidermis, 
a layer of dermis, and apparently a very thin layer of hypodermis, 
although the cells were not distinguishable The epidermis U rather 
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even in thickness on the rounded side, but swollen in the middle of 
the flat side It is also continuous with the plumules, extending off 
at angles from either side of this swelling At the point where the 
epidermis thickens it replaces the underlying dermis in proportion to 
the amount of swelling In addition to the extension of epidermis to 
produce plumules on the sides it is also projected on the rounded 
surface in the form of spines, hooks, and ndges Serial sections 
indicate that they occur in a haphazard order The spines and 
ridges are stout, and rather sharp, and are most frequent at a posi¬ 
tion (Fig 20 *tw) directly opposite the flat side They may be 
present singly or m pairs When single, the spine or ndge is in the 
middle of the semicircle, and when in pairs they are rather close to 
each other on either side of the mid-hne Symmetry of arrangement 
is pronounced The hooka are less abundant and occur on the lat¬ 
eral sides of the hair 

Together, all the plumose hairs of a larva form the corona, a 
funnel-shaped structure when spread on the surface of the water 
and a cone- or bulb-shaped structure when submerged At the bot¬ 
tom of this funnel or cone is the orifice (Fig 23 ro) through which 
the air passes into the respiratory chamber The function of these 
hairs will be discussed in the section on respiration 

Orifice to respiratory chamber 

The orifice to the respiratory chamber (Fig 23 ro) extends across 
the entire width of the abdomen, having hinged articulation in both 
right and left lateral edges It is bounded by two heavy, bladelike 
bars, which form the dorsal and ventral terminations of the body 
wall These blades are rather narrow, rigid, slightly beveled, gen¬ 
erally smooth, crescent-shaped, and fit together when closed, pro¬ 
ducing a very effective seal Ridges occur at the line of attachment 
to the body wall The dorsal blade fits under the ventral one, the 
two overlapping each other like blades of scissors When the orifice 
is dosed, the beveled surfaces fit each other and the ridges mesh 
neatly 

These blades (Fig 22 bl) consist of an exceptionally thick layer 
of cuticle and a thin layer of hypodermic In some specimens a 
series of rounded projections were observed on the smooth surface 
of the mid-section of these blades They had the appearance of 
small tubercles, and were arranged in series of three or four, parallel 
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to the curvature of the blades So far as could be determined, 
these tubercles were a detriment rather than an asset to this other- 
w toe efficient closing de\ ice 

Membrane of respiratory chamber 

The respiratory chamber (PigR 5, 24 rc) is a thin, membranous 
sac wtuated in the caudal end of the last abdominal somite When 
inflated with gas this sac is slightly compressed dorso-ventrally and 
occupies most of the body cavity of that rtgion Ibe blades form 
the periphery of the orifice and determine the sine of the aperture 
Two posterior spiracles are at the durso-iramal end of the chamber, 
on the right and left sides The membrane is attach* d to the nms 
of these spiracles, which are separated by a somewhat vertical strip 
of membrane with two small pouches directed forward Muscles 
are attached to the ends of these poucheB On the floor of the 
chamber and ventrad to the spiracles are the op* mngs into two large 
pouches These pouches (P ig 24 Ip) appear to be cvaginations of 
the chamber and lie against the ventral wall of the body, extending 
cramad to a position paralk 1 to the mid-i>omt of the anal slit P^ach 
to oonnected with the chamber by a short neck which widens to form 
the flat, wrinkled pouches that occupy almost the entire width of 
the ventral side of the haemocoele They were always partly de¬ 
flated when exposed by dissection, but wert readily inflated experi¬ 
mentally The membrane of the large pouches is Bomewbat thinner 
and more delicate in structure than the mam chamber, although it 
is continuous with it At the tune of eedysis the respiratory chamber 
and accessories remain m the larval skin The chamber membrane 
is inflated to capacity and quite firm, but the large pouches are partly 
deflated and wrinkled The orifice and the spiracles are the only 
real openings in this chamber 

POST Ml IOR SPIRACLES 

The two main spiracles (Figs 2, 5, 24 p?), located in the respira¬ 
tory chamber, are the gateways to the tracheal system A pair of 
these spiracles in 0 emeta were 176 microns long and 140 microns 
wide Viewed from the side, a spiracle resembles a truncated cone, 
with the base facing the respiratory chamber and the long side 
dorsad They are intricate structures of firm, chitinous rings with 
radiating and parallel tubes, supported by membrane Under ‘pres- 
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sure they break rather than bend, but are not especially delicate for 
such Bmall objects The reaction to stain indicates that the rings 
and tubes are cuticular in nature 

The frame of a spiracle (Figs 10, 11) consists of a heavy chitin- 
ous nng (r t ) into w Idch a lighter nng (r,) fits perfectly This heavy 
ring faces the respiratory chamber The first nng supports an ear- 
hke structure (Fig 11 e) on the lateral margin, and a row of short, 
stout tubes which radiate to the central membrane The earlike 
flap on the lateral margin is semirigid and forms part of the wall of 
the respiratory chamber These erect flaps are slightly concave and 
often turn over along the distal margin The surface facing the 
spiracle is thickly studded with coarse, slightly curved, hollow 
spines, which arc closed at the tips and directed toward the Bpiraole 
Some of these flaps lean slightly over the spiracles, but never have 
they been observed as a lid or cover of the spiracles The median 
and v entral parts of the heavy ring are the thickest and support the 
stoutest tubes Transverse sections through the spiracle show that 
this nng has a sector of chitin around the thickest part Short, 
hollow tubes (tuO radiate from the ring to the central membrane, 
which occupies an irregular area inclosed by the ring Although 
these tubes are not uniform in diameter, length, and intervals on the 
ring, they do intergrade uniformly The base of each tube flares and 
is continuous with the ring, whereas the distal end flares and is con¬ 
tinuous with the central membrane At the base of many of the 
larger tubes are three small holes arranged in the form of a triangle 
The second nng (Fig 10) consists of a lighter and somewhat 
smaller nm which gradually disappears on the dorsal side in the for¬ 
mation of a membranous lip ( l ) Radiating from the inner margin 

of this ring are tubes (f«i) of vanous lengths and diameters which 
terminate in the central membrane (ctn) These tubes are arranged 
in two irregular rigsag rows The tubes (tui) from the lip to the 
central membrane do not seem to have a definite arrangement All 
the tubes are hollow and flare at the ends Those terminating in the 
membrane often have circular openings In addition to the tubes 
attached at both ends there are hollow spines on the membrane that 
are free and apparently closed at the distal end 

In dehydrated and stained specimens the oentral membrane is 
wrinkled and firm Sections show that it is thin and more than ample 
in area for the space which it oceupfe* It has never been observed 
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to be stretched like a drumhead and probably is soft and flexible 
in the living larva 

The dorsal hp is really a diffused section of the light ring (r 2 ) 
The longest tubes in the spiracle are attached to it on the inside, 
and the tracheal trunk is attached on the cranial margin There 
are no taemdia in the lip, which makes it possible to distinguish the 
place where the tracheal trunk is attachul 

Tht two parts of the spiracle just described do not separate 
readily The specimens used for Figures 10 and 11 were especially 
good They were obtained by seizing the car and the lip of the 
spiracle with forceps and carefully pulling in opposite directions 
The only apparent break occurred where the short radiating tubes 
in the first nng separated from the central membrane It is believed 
that a spiracle is a single structure and not made up of two distinct 
parts However, it is much simpler to describe it in parks than as a 
single unit 


TRACHEAL BY9T1M 

The tracheal systems (Figs 1-4) of the Odontomyia and Stratio* 
myia studied have the same general plan, namely, two mam trunk* 
and two smaller lateral trunks, all of which extend throughout the 
length of the body and art connected with each other by transverse 
tracheae hrom the trunks tracheae lead off to the visceral organs, 
the ganglia in the thorax, the head, and the skin and muscles of each 
somite 

The labeling system and the terminology of Kennedy (1922), 
modified by Dunavan (1929), is follow ed wherever possible Although 
Dunavan (1929) and Wahl (1900) worked on species of Enstalu , 
their sketches and descriptions were followed for the purpose of 
comparison of structures common to these stratiomyiads Since there 
is considerable modification of spiracular and leg tracheae, a com* 
parison of homologous parts has not been completed at this time 
Figures 1-4 were made from actual specimens and are not composite 
drawings of a senes of specimens Until a great many specimens 
can be studied the homology of the lesser tracheal tubes cannot 
be definitely established The vanation in the number of tracheae 
leading to the ganglia in the thorax, as well as the variation m the 
origin of the tracheae, is very pronounced IKese variations will be 
mentioned when the structures are desenbed 
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Dorsal aspect 

Specimens of O ancta and S discalu in the last larval instar were 
relaxed with concentrated ch loro tone and submerged in pure glyc¬ 
erine to prevent the escape of gas from the tracheal system The 
akin was punctured to admit glycerine into the haemoooele After 
six to twelve houns the entire dorsum was removed from the larva 
Tracheae appeared silver-white against the glycerine background, 
and minute as well as gross structures were readily observed with a 
binocular microscope 

Maxn trunks 

The main trunks (Figs 2, 4, 5 ml) are attached to the posterior 
spiracles The line of attachment follows the ventral nm and dorsal 
Up of the cephalic face of the spiracle From the spiracles the trunks 
gradually increase in sise through the abdomen and become greatly 
reduced in the thorax, where they terminate in the anterior spiracles 
and in branches to the head and pharynx In 0 ancta these trunks 
maintain a rather uniform diameter from the beginning of the seventh 
abdominal somite craniad to the first abdominal somite In either 
the first abdominal or the metathoracic somite the trunks taper very 
abruptly and continue crarnad to the spiracles as much reduced 
tubes In S dtscahs and 8 norma the abrupt decrease m size of the 
mam trunks occurs in the mesothoracic somite, and is more pro¬ 
nounced than in 0 ancta The trunks are also more slender in the 
sixth and seventh abdominal somites than in 0 cinda These trunks 
vary in shape with the degree of inflation When inflated to the 
maximum, they approach a circular outline in transverse section, but 
are usually oval or flat when dissected One inflated main trunk in 
0 ancta was one millimeter in diameter These main trunks have 
taenidia which uncoil as a single thread 

It is interesting to note here that, although the general plan of 
this tracheal system is similar to that of Erutahs, the trunks are in 
no way convoluted to accommodate for the contraction and extension 
of the body The larvae of these stratiomyiads do not contract to the 
same degree as Enslalts, nevertheless, the trunks must be very 
elastic to accommodate for the change in body length without con- 
voluting This is especially true for 8 dtscalts and S noma 
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Dorsal connectives 

Ten dorsal connect!vea extend from one main trunk to the other 
(Figs 2, 4, 1 10) These occur at regular intervals between the 
meso thoracic and seventh abdominal somites They arise in the 
median side of the main trunks and form dorsul loops bearing small 
tracheae The capacity of thoso connectives is more than ample 
for the slender branches which emanate from them to the dorsal 
muscles, and might serve as viaducts for the exchange of gas from 
one mam trunk to the other The loop which each forms allows for 
the contraction and extension of the larva in locomotion as well as 
for maximum inflation of the tracheal trunks Usually, four small 
forked branches arise at the top of each loop, two of which extend 
somewhat c rani ad and two caudad The number and position of 
these branches are variable They may have separate attachments, 
or two common attachments There are from three to six branches 
from each dorsal connective The first dorsal connective gives rise 
to extensive tracheae leading to the pharyngeal region and head cap¬ 
sule as well as to the dorsal muscles 

Lateral trunks 

Laterad and more or less parallel to each main trunk is a long, 
slender tracheal tube called a lateral trunk (Figs 2, 4 U) These two 
trunks are attached to the main trunks anteriorly, near the anterior 
spiracles, and posteriorly in the last abdominal somite In addition 
to the end attachments there are eight other tubes connecting each 
lateral trunk with its adjacent main trunk The lateral trunks do 
not maintain uniformity of site throughout their length, being 
greatest in diameter m the same region where the main trunks are 
largest 

According to Dunavan (1929), the tracheal tubes connecting the 
lateral and main trunks m Enslaks are spiracular trunks (Figs 1,3 a) 
This is probably a very excellent descriptive name, since eight of the 
ten pairs of spiracular trunks are connected by small tubes to lateral 
spiracles In the case of E tenax L and E arbustorum the first and 
tenth trunks do not end in spiracles The eleventh pair of spiracles 
la located at the posterior end of the main trunks, os m the stra- 
tiomyiads discussed m this work 

There is no uniformity with respect to the position and number 
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per sonntc of small tracheae from the lateral trunks to the dorsal 
and ventral muscles Since these larvae have no legs the tracheae 
which would othorwise supply them are not noeded for that purpose 
Whether that accounts for the great irregularity has not been de¬ 
termined The tergal tracheae (Fig 2 0 which supply the dorso¬ 
lateral muscles usually arise at the distal ends of the spiracular trunks 
A tergal trachea may be missing, and again it may come off from 
the lateral trunk near its junction with the spiracular trunk The 
sternal tracheae (Fig 2 s) to the ventro-latera! muscles usually arise 
on the lateral trunks caudad to the junctions to the spiracular trunks 
The tergal and sternal tracheae branch and rebranch, forming numer¬ 
ous tracheal tubes to the muscles and the integument Other tracheae, 
similar in mze, arise from the lateral trunks and possibly are ho¬ 
mologous with the leg tracheae in the larvae of other species The 
ganglionic and visceral tracheae will be discussed together with the 
tracheae observed in the ventral aspect of the system 

Lateral spiracles 

Swammerdam and Miall (1895) claim that “Straliomys” possesses 
nine pairs of lateral spiracles According to Miall, “branches from 
the longitudinal air-tubes pass to them on the Inside " Hart (1895), 
writing about 0 cincia y states that there are “spiracles on the upper 
side of the lateral margins of segments 1 and 4 10 ” Irwin-Smith 
(1923), working on larvae of terrestrial stratiomyiads in Australia, 
found lateral spiracles It happens that the species of Odonlomyia 
and Slraltomyta studied by the author have only two pairs of spiracles 
which are connected on the inside with tracheae, namely, the pair of 
lateral spiracles on the prothoracic somite and the inclosed pair m 
the last abdominal somite 

There are structures on the external surface of the integument 
which superficially resemble spiracles, but careful dissections in 
glycerine reveal neither tracheal tubes nor cords attached to them on 
the inside To be absolutely sure that small tubes were not over¬ 
looked, serial sections were made of each somite in question 

The tissue was double embedded (celloidln followed by paraffin) 
and sectioned ten microns thick Delafield's haematoxylm and cosin 
were used as stains Excellent serial sections showed structures in 
normal position, such as tracheae, Malpighian tubes, muscle attach¬ 
ments, and setae with channels through the cuticle, but no spiracles 
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with inside connections Ihe brownish spot in the position of a 
spiracle w apparently an external indication of a muscle attachment 

Although I™in-Smith did not make serial sections of Melaponta 
rvhnceps Macqiiart, she concludes that lattral spiracles are present 
on all somites except the mesothorax There is no evidence that 
either Miall or Hart made histological stud> of their material It is 
quite apparent that the presence of lateral spiracles on the abdominal 
somites is not a family i harncter, sine e some *pc nes possess them and 
others do not In all probability aquatic larvae would be less likely 
to have lateral spiracles than would the terrestrial ones Theoreti¬ 
cally they might be regarded as lost structures, since the tendency of 
the primitives insects la to have eleven pairs of spiracles However, 
it seems quite logical to agrtx with Dunav an that the tubes connecting 
the main and lateral trunks Rhould be called spiracular connections 

Anterior spiracles 

The anterior spirach h (Iig 6^) arc located in the middle region 
of the dorso-lateral margin of the prothorax Externally these 
spiracles are slightly ova), are composed of hyaline ehitin, are some¬ 
what elevated in the center, and have suppressed margins The 
stigma is guarded by a short papilla with diameter equal to that of 
the stigma Ihese spiracles face dorsally, but bom at h the integu¬ 
ment they are directed caudad to meet the prothoranc spiracular 
trunks to which they are connected Because of this bend it is im¬ 
possible to get a sagittal section tlirough the stigma, stigmatic cham¬ 
ber, and trachea at the same tune However, figures 7-9give some 
idea of the relative length and shape of these structures 

The stigmatic aperture (*u) is in the center of a cone-shaped 
eminence of heavy cuticle which covers the stigmatic chamber (sc) 
The stigmatic chamber corresponds to the “felted chamber” (Filz- 
hammer) described by Meijere (1895) It is plugged for a considerable 
distance by a mesh of chitinous tubes (tu) which vary in sise, the 
largest ones being near the stigmatic aperture and the smallest where 
the chamber joins the spiracular trunk Although higures 7-9 were 
not made from the same spiracle, they represent a typical series of 
sections through the stigma and chamber 

Near the stigma the largest chitinous tubes radiate from a 
definite point of attachment to the wall of the chamber Figure 8 
indicates that at least some tubes are open to the v estibule below the 
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stigmatic aperture These tubes may extend entirely across the 
chamber and be attached wherever they touch its wall In many 
instances it was possible to see that these tubes were open at the point 
of attachment In odc case in particular tubes radiated fanwise from 
a central tube Ihosc tubes gradually decrease in size and increase 
In number, then suddenly cease to occur They form a \ ery intricate 
filter between the atmospheric air and the tracheal trunk 

Between the "felted” portion of the chamber and the taemdium- 
beanug trachea there is an irregular chamber with a constricted zone 
near the end Its waU is thin, apparently soft and flexible A thick 
layer of hypodcrmal cells (hy) surrounds the spiracular chamber and 
this thin-walled chamber connecting it to the main trunk 

V entral aspect 

A description of the ventral aspect of the tracheal systems of 
S norma and 0 cinda (Figs 1, 3) will not include that of structures 
common to both dorsal and ventral aspects which have already been 
described, such as the lateral and spiracular trunks and the tergal 
and eternal branches The principal ventral tracheae consist of 
(1) branches to the visceral organs, (2) tracheae to the main ganglia, 
and (3) the an ten or commissure 

Visceral tracheae 

The mam visceral trachea (6) of a somite usually arises at the base 
of a spiracular trunk, but occasionally onginatea on some other part 
of it Generally there are a pair of visceral tracheae in the metatho¬ 
racic somite and a pair in each of the first seven abdominal somites 
However, this may not always be the case, as is shown In Figures 1 
and 3 Other variations were observed, but sufficient specimens 
have not been examined to determine the typical formula for these 
tracheae 

The minor branches (c) arise cither at the same point as do the 
main visceral tracheae or directly from the main trachea slightly 
die tad from its point of origin Thee© visceral tracheae have many 
branches and extensive ramifications 

Ganglionic tracheae 

The ganglionic tracheae (Figs 1, 3, 6 g) arise In the lateral trunks 
and end in the ganglia which are situated in the mesothoradc and 
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metathorocio somites There arc twelve ganglia, all but the first of 
which are supplied with tracheae !• ach thoracic somite has a gan¬ 
glionic trachea which gives off a pair of accessory tracheae to the 
second, third, and fourth ganglia These tracheae (Fig 6 ag) are 
slightly separated at their origin and end in a number of short tubes 
on either side of the ganglia It should also be mentioned here that 
the ganglionic trachea in the prothorax given rise to a pair of tracheal 
tubes leading along the pharynx 

The distribution of the ganglionic tracheae in the abdomen is 
puzzling In O ctncla , tracheae to the ganglia occur in all but the 
eighth abdominal somite, in S kUiventris, in all but the seventh and 
eighth somites & disrahs and S norma seem to agree with S latt- 
ventn8 in this respect Usually one trachea tier somite is produced 
in the abdominal rcgioD When a pair of ganglionic tracheae are 
present in the abdomen they generally occur in the first somite In 
0 emefa (Tables II and III) the variation in number is 5-8, in 
S lativenlns, 4-7 These tracheae do not seem to comply with any 
formula with regard to their occurrence All may arise on one side 
or they may occur on both sides in many combinations 

Two facts, however, are apparent, namely (1) that the tracheae 
join in the order of origin tn the abdominal somites, and (2) that 
those which arise on the left side join the left side of the ganglia and 
vice verm, they have never been observed to cross from one side 
to the other In 0 cinda the usual number of unpaired tracheae is 
7 and m S lativentrus, 6 Specimen 3 (Tabic II) showed the only ex¬ 
ample of a pair of tracheae in which the components united, in the 
sixth abdominal somite, to form a single tube leading to a ganglion 

The main tracheal trunks extend craniad from the base of the 
first spiracular trunks, decreasing abruptly m size as they branch 
There are six pairs of branches leading to the head, atrium, and 
pharynx, several of w r hich are long, the rest are rather short and 
blunt One pair of the head tracheae gives rise to tubes which ter¬ 
minate on the lateral sides of the first ganglion, these tubes should 
be regarded as ganglionic tracheae similar to those already described 
They we not united, nevertheless, they represent the first pair of 
ganglionic tracheae and will here be called the oephalo-prothoracic 
ganglionic tracheae (Jig 6 cps) 
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Antenor commissure and tubes to imaginal disks 

Along the ventral aide of the anterior end of the mam trunks two 
or three pairs of short, branched tracheae (Fig 6 di) lead to a pair of 
imaginal disks located cftudad to the pharynx From the median side 
of the main trunk, opposite the base of the first spiracular trunk, 
there is the second pair of tracheae (rfe) leading to imaginal disks 
The anterior commissure (oc), a large, loophke tube connecting the 
main trunks, has its origin directly caudad from this pair of tracheae 
Near the middle of the loop, but slightly separated, are two short 
tracheae (d»), which lead to the third pair of imaginal disks craniad 
to the ganglia 

Function of the Respiratory System 

RESPIRATORY CHAMBER 

From the description and figures of the respiratory systems of 
certain Odonlomyta and Straiiomyia larvae it is apparent that they 
breathe free air The various parts of the respiratory system as well 
as the integument will be discussed in relation to respiration Since 
the system has boon described from the posterior end forward, the 
function of the parts of the system will be discussed in the same order 

Function of plumose hairs 

The corona of plumose hairs surrounding the respiratory orifice 
is accessory to respiration rather than functioning, especially in the 
exchange of gases It is possible that these hairs serve in a way 
similar to that of the integument, since they are hollow and are con¬ 
nected with the haemocoele Mature larvae live and pupate, and 
adults emerge after the removal of plumose hairs, plainly showing 
that their primary function is not respiratory 

It has already been mentioned that these hairs are hydrofuge on 
the surface facing the orifice and that they spread funnel-like on the 
surface of the water while the rest of the larva is submerged In this 
position the corona of hairs prevents water from entering the respira¬ 
tory chamber and allows a free passage of gas to and from the re¬ 
spiratory system 

In addition to this important function in surface breathing these 
hairs are of great use to the larva when it is completely submerged 
As a larva sinks the oorona folds up, with the tips of the hairs coming 
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together to form a cone filled with atmospheric air This store of air 
rests on the respiratory orifice and is available for respiration As it 
is drawn into the respiratory chamber the cone collapses, and as gas 
is expelled from the tracheal trunks the cone forms again 

The mechanism for opening and closing the corona is not pri¬ 
marily muscular As the orifice closes the hairs are brought nearer 
together at the apex of the funnel, but the corona will not fold up 
under this condition, when the Inn a is at the surface, nor will it open 
when the larva is submerged lhc change in shape from a cone to a 
funnel is due to the flexibility of the shaft of each plumose hair This 
was demonstrated in the following manner The last somite, bearing 
a full complement of hairs, was clipped from an empty larval skin 
which had been dry for more than a year, and was thoroughly wet in 
distilled water This structure floated on the surface ev en after it had 
been completely soaked The dry hairs, which were mattod together, 
gradually unfolded and formed a perfect corona When this somite 
was forced below the surface, the corona folded up in normal fashion, 
taking a bubble of air down with it When the Nomite was released, 
it came to the surface and the hairs spread out in the same manner 
as in living larvae This was repeated a groat number of tunes until 
the hydrofuge property of the hairs had been destroyed With the 
loss of this property the hairs ceased to carry a bubble of air or to 
spread out on the water’s surface 

The proportionate length of the hairs vanes with the size and age 
of larvae of the same species Mature larvae have shorter plumose 
hairs than do immature larv ae It seems that young larvae are much 
more dependent upon the hairs to maintain them at the surface of 
the water than are mature larvae It is a well-known fact that these 
larvae drop to the bottom and rise again at will In order that the 
larva may nse, gas is liberated from the respiratory system and held 
as a bubble by the plumose hairs Eventually the bubble becomes 
large enough to float the larva to the surface As soon as the tips 
of the hairs touch the surface they spread out However, J the hairs 
are clipped off close to the body, especially m a young larva, the 
larva may hold sufficient gas in a bubble over the respiratory orifice 
to enable it to rise to the surface, but it drops back as soon as the 
bubble touches the surface 

Experiments were performed to test this phenomenon In one 
the hairs were clipped from five larvae, and five similar lajrVae, un- 
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clipped, were used as controls Teat larvae and controls were placed 
in separate glass-stoppered bottles one third full of distilled water 
To begin the experiment the bottles were shaken, and all larvae were 
submerged In twenty minutes all the controls were either swimming 
on the surface of the water or crawling on the side of the bottle above 
the water line The clipped larvae produced bubbles and one by one 
floated to the top only to have their bubbles explode, with the result 
that they dropped back to the bottom It required twenty minutes 
for the slowest one to reach the top for the first time Forty-five 
minutes after the experiment started one larva had repeated the tnp 
to the surface One hour after the beginning of the experiment a 
larva rose to the surface, lost its bubble of gas, and dropped back 
for the third time It required twenty-five seconds for one of these 
larvae to float from the bottom of the container to the surfaoe and 
three seconds to drop back the same distance Test larvae repeated 
this phenomenon until they became exhausted, but the controls left 
the water and returned to it at will This experiment was continued 
from April II to May 23 before all test larvae and controls were dead 
at the bottom of their bottles They were without food through the 
experiment 

It is quite apparent that small larvae from which the plumose hairs 
have been removed cannot come to the surface and remain there 
Mature larvae are not always affected in this way by the loss of the 
corona The specific gravity of the larger ones seems to be just a 
little Jess, probably owing to the store of fat and oil or the large 
tracheal trunks filled with gas, or both The plumose hairs of two 
large larvae of O ctndu were clipped July 28 and the larvae were still 
alive in the laboratory the following February 18 

Function of orifice 

In the section on the morphology of the respiratory orifioe it was 
made clear that the two cbitinous blades forming the boundary of 
the orifice fit together perfectly when closed When it is open, there 
is free passage of gas in and out of the respiratory system In addition 
to closing the system to the passage of gas the orifice also prevents 
the entrance of water and other foreign matter The surface of the 
blades is hydrofuge, as are the plumose hairs, and, in the absence 
of the hairs, does not allow water to creep over it into the respiratory 
chamber This was demonstrated by*clipping the hairs and submerge 
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Jng the larva by force Very often a small bubble of air woe held by 
the nm of 1 he orifice 

The mechanism for opening and closing the orifice consists of a 
series of muscles inclosed in the last abdominal somite Theso muscles 
work in conjunction with the respiralory (hamber and will be dis¬ 
cussed in dotaii along with the function of that organ 

b unction of chamber 

Gas passing through the orifice comes directly into the respiratory 
chamber, which serves as a passageway to the tracheal trunks and as 
a reservoir for respiratory gases binw it im thin-walled and is sup¬ 
plied with muscles extending to \anous points on the inner surface 
of the integument, it is readily inflatid and deflated The semi- 
diagrarnmatic Figures 12-19 and 24 and the following description of 
the muscles wjII give somi idea of how the respiratory chamber 
functions 

The first muscles, beginning with the posterior tip of the abdomen, 
arise from the ventral body wall, on cither sale of the anal groove, and 
extend obliquely toward the median lint of the ventral wall of the 
respiratory chamber These muscles (i> ms) hav e a bifid insertion on 
the chamber and maintain this relative position caudad to the region 
of the posterior spiracles In general, they are short, rather wide, 
and extremely thick Their contraction tends to inflate the chamber 

A dorsal pair of oblique muscles {d ms) is similarly situated The 
muscles are much shorter and narrower, and have the same action, 
probably contracting simultaneously to fill the chamber with gas 

Caudad to the spiracles a muscle extends across the haemocoele 
between the ventral body wall and the respiratory chamber It is a 
straight muscle (Ir ms) with a median attachment to the inner surface 
of the anal groove and lateral attachments on both the right and left 
ventro-lateral surfaces of the body wall It intercepts the ventral 
oblique muscles and passes through them Contraction of this muscle 
compresses the body ventro-laterally and partly opposes the muscles 
already mentioned 

A parallel pair of dorso-ventral muscles (l mg) extend across the 
lateral angles of the haemocoele They are narrow but sturdy, and 
reach from the tip of the abdomen cramad to a point well in front of 
the spiracles Their contraction compresses the body dorso-ventrally 
and closes the respiratory chamber 
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There are at least three pairs of small muscles (obme), two of 
which extend from the dorso-lateral wall of the body to the dorso¬ 
lateral wall of the respiratory chamber One pair in the region of 
the spiracles arise in the ventro-lateral wall of the body and are 
attached to the extreme lateral run of the chamber These muscles 
are very small From their position it is apparent that they aid the 
dorsal and ventral muscles to inflate the respiratory chamber 

Another pair of important muscles (bt m») arise at the tips of the 
small pouches in the cranial end of the chamber Near their origin 
they bifurcate, with one half of each extending doreo-cramad to the 
roof of the hacmocoele and the other half to the floor on either side 
of the anus Contraction of these muscles compresses the chamber, 
pulls it forward, and aids in closing the orifice The dorsal and 
ventral muscles work in opposition to these and pull the chamber 
back and allow the orifice to open 

Near the dorso-medmn nm of each spiracle there is a slender 
muscle (torn*) which extends cramad to the dorsal body wall In 
transverse section it appears like a longitudinal muscle, but it does 
not extend to the seventh somite for attachment These muscles 
help to pul] the chamber forward and act in conjunction with the 
muscles just mentioned 

Action of these muscles draws atmospheric air into the chamber 
and expels gas from it Whatever part other muscles, not mentioned, 
may play in the inflation and deflation of the chamber, those de¬ 
scribed are the most important It is believed that the process of 
external respiration is controlled in the region of the respiratory 
chamber When the chamber is completely deflated, the inner dorsal 
and ventral surfaces rest against each other perfectly (Figs 16-19), 
and the orifice is closed The closing of the orifice, with the complete 
collapse of the chamber, forms a perfect seal for the gas inclosed in 
the tracheal system and prevents water from entering 

It us an easily demonstrated fact that larvae such as those used 
in this work liberate gas from tho respiratory system while completely 
under water This occurs when they are submerged by unnatural 
causes or by their own volition A larva that is forcibly submerged 
carries a bubble of air with it The bubble may be drawn completely 
Into the tracheal system, or it may be enlarged by gas from the system 
and serve as a buoying agent to raise the insect to the surface again. 
If a larva is robbed of its bubble of reserve air immediately after 
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it is forced down, it will eventually liberate gas to replace the air 
removed Gas bubbles have been taken repeatedly from individuals 
without allowing them opportunity to replenish the supply from the 
atmosphere Ihcre is, however, no regularity in the production of 
the bubbles It varies under constant conditions, indicating that 
the larva controls this phenomenon 

F xpenments were conducted with 0 cincia and 0 virgo to deter¬ 
mine whether pressure applied to the body would force gas from the 
Bystem Pressure was exerted by placing the forefinger on the an¬ 
terior end of a submerged larva and massaging toward the posterior 
end in an attempt to force gas from the tracheae through the spiracles 
and the respiratory chamber Repetition of this act usually resulted 
in the yielding of gas, although the amount and regularity varied 
borne larvae would not release any gas, some would release small 
quantities at irregular intervals, and others seemed to become 
fatigued under continued pressure and suddenly released large quan¬ 
tities of gas Larvae that would not release gas when massaged were 
treated in the following manner The tip of the abdomen was com¬ 
pressed laterally with forceps in order to cause the onfice to open 
The point uf a fine insect pm was inserted through the onfice and the 
compression relaxed This pin in no way injured the larva, but kept 
the orifice slightly open while pressure was being applied In some 
gas was forced out and in others it was not This is proof that the 
orifice does not have complete control An attempt to relax larvae 
by injecting chlorotone into the mesothorax had no effect on the con¬ 
trolling mechanism That the writer might be certain that the 
specimens used in these tests did have gas in their tracheal systems 
each was bisected before it was allowed to come to the surface In 
every one some gas still remained In the tracheae 

When the part of the somite containing the chamber and muscles 
had been snipped off, the gas was liberated freely, showing that 
control is due to muscular contraction in the region of the respiratory 
chamber Prying the onfice open and compressing the chamber 
helped to counteract the action of the muscles to some extent Under 
continued pressure and massaging these muscles relax, presumably to 
accommodate for the general discomfort of the larv a 

The large pouches ansing from the floor of the cranial end of the 
chamber are accessory gas sacs They are continuous with the cham¬ 
ber and serve as extra storage space for respiratory gases during 
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extended periods of submergence Experimentally they can be in¬ 
flated and deflated along with the respiratory chamber Since they 
are of softer membrane they collapse before the chamber does 

Function of the posterior spiracles 

There can be no doubt that the spiracles in the cranial end of the 
respiratory chamber are the gates through which respiratory gases 
pass to and from the tracheal system From their position it is 
obvious that gas must pass through them, but it was necessary to 
demonstrate how and through v* hat part of the spiracle it goes 
Since the spiracles are inclosed m the body and since the integument 
is opaque, it is impossible to observe the functioning of the spiracles 
in living larvae 

A technic was developed for the purpose of forcing air through 
the spiracles while they were submerged, and the results were ob- 




Fio 21 Diagram of pipette, together with part of the Last abdominal somite 
showing the posterior spiracles exposed Explanation of abbreviations ab* t 
last abdominal somite, on anus, dec, De Khotinsky cement, Ip, large air 
pouch, ps, posterior spiracle, vbw, ventral body wall 

served with a binocular microsoope Other equipment, in addition 
to De Khotinsky cement and a dish of water, consisted of an ordinary 
pipette with the tip drawn into a capillary just small enough to be 
inserted through the orifice into the respiratory chamber 

The head and thorax of mature 0 ctnda larvae were suddenly 
dipped into boiling water for the purpose of killing them Care was 
taken not to allow the last abdominal somite to touch the hot water 
The capillary of the pipette was carefully prepared for insertion into 
the respiratory chamber A thin oo&t of De Khotinsky cement was 
applied to the region of the capillary, which was to be sealed to the 
larva In addition to the thm coat of cement a quantity sufficient to 
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complete the seal was added, so that it might be worked down the 
side of the capillary and completely cover the tip of the abdomen 

The last somite was compressed laterally, to force the orifice open, 
and the capillary was inserted With hot probes and needles the 
cement was slowly wanned and worked over the tip until a perfect 
seal was effected When there were no leaks the body of the larva 
was clipped off anterior to the anus Pressure on the pipette bulb 
caused the air to pass through the spiracles and to bubble from the 
main trunks (See tig 21) 

The next step consisted in exposing the anterior face of the 
spiracles without puncturing the respiratory chamber or the accessory 
gas pouches A small Ions knife was used under a binocular micro¬ 
scope Desiccation was prevented by occasionally dipping the speci¬ 
men in water 

Tests consisted of submerging the pipette and the attached 
dissection and observing with a microeoopc the effect of pressure on 
the bulb of the pipette A steady gentle pressure caused the air to 
pass through the spiracles and form small bubbles Ihese bubbles 
emanated from the spiracles with a suddenness that made it difficult 
to detect the gas before the bubbles had formed or to determine the 
part of the spiracles through which it had passed Pressure sufficient 
to force the gas through caused a spurt of bubbles which stopped as 
suddenly as it began when pressure was released However, air 
could be seen along the ventral run of the spiracle and between the 
chitmous rings and central membrane Slight alternate pressure and 
relaxation on the bulb caused the air to pulsate between the short 
radiating tubes which form a grating from the nng to the membrane 
The convincing evidenoe m support of the contention that this region 
of the spiracle functions in the passage of gas from the chamber to 
the trunks was apparent when a bubble was retracted through the 
spiracle into the chamber Sometimes a bubble would remain in 
position as it formed and would be drawn back into the chamber as 
the pressure on the bulb was reduced The bubble would diminish 
In si sc very gradually instead of suddenly, as it had formed originally 
The last vestige of the bubble always disappeared through the grating 
of tubes between the ring and the membrane 

It has been demonstrated experimentally that gas passes through 
the ventral portion of the spiracles, and between the chitinoju tubes 
rather than through them 
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FUNCTION OF TRACHEAL SYSTEM 

There te no question regarding the general function of the exten¬ 
sive system of tracheal trunks, branches, and fine ramifications The 
controversial point involves that of carbon dioxide elimination in 
proportion to the oxygen received by the system Regardless of the 
part played by the skin in elimination of carbon dioxide, the experi¬ 
ments which follow prove that a great deal of carbon dioxide finds 
its way into the tracheal system 

Respiratory movements 

Since there is only one opening to the tracheal system through 
which gas can pass freely, there must be some mechanism for cir¬ 
culating the respiratory gases Air enters and carbon dioxide passes 
out through the posterior spiracles How the currents of gas move in 
the system is not known Gas is kept in circulation, at least in part, 
by pulsations of the respiratory chamber These pulsations are ac¬ 
companied by the opening and closing of the respiratory aperture 

One larva, about ten millimeters in length, was observed under a 
binocular microscope It rested with the corona spread on the surface 
of the water while the orifice opened and closed thirty-five or thirty- 
six times per minute Opening and closing movements were corre¬ 
lated with a dorso-v entral compression and expansion observed only 
m the region of the respiratory chamber The rest of the body may, 
and probably does, contract and expand, thus causing changes of 
pressure in the tracheae The rate of pulsation was slightly acceler¬ 
ated by increasing the temperature of the water This pulsating 
phenomenon is common when larvae rest at the surface, but is not a 
continuous process It is believed that ventilation of the tracheal 
system is periodic rather than continuous 

Gas analysts 

It has already been mentioned that Odoniomyta and Siraitomyta 
larvae liberate from the respiratory system gas which it collects and 
holds as a bubble by the plumose hairs If the hairs are removed 
the larvae liberate gas just the same, but are unable to hold it as well 
The author took advantage of this habit of the larvae and collected 
samples of gas for microanolysis It was not possible to obtain 
comparable results from the same larva or from a number of larvae 
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because there was no way to control the intake of air or the liberation 
of gas Larvae may float at the surface of the water and not be 
breathing, or they may ventilate the system Increased temperature 
stimulated their physical activity and also the respiratory exchange, 
as well as the liberation of gas However, the same temperature did 
not produce the same rate of gas liberation from the same larva or 
from a senes of larvae The results, therefore, arc of only relative 
significance 

All analyses were made with Krogh’s apparatus (1908) for micro¬ 
analysis of gases, and according to his general directions To facilitate 
reading the graduation marks the glass jacket around the graduated 
tube was filled with oil instead of water When larvae were placed m 
the lower funnel of the instrument until bubbles of gas were liberated, 
the apparatus was sometimes charged with acidulated water to pre¬ 
vent absorption of carbon dioxide 

Table IV consists of selected examples of tests made under \ anous 
conditions With the exception of tests 8-13 the larvae were in¬ 
serted into the lower funnel of the apparatus until gas was liberated 
They were placed with the posterior end upward, so that the gas 
could be drawn into the capillary as fast as it was released The 
results of tests 1 and 2 are not considered conclusive because of pos¬ 
sible loss of carbon dioxide, which dissolved during the time required 
to collect a sufficient amount of gas for analysis Charging the 
apparatus with 2 5 per cent and 5 per cent sulphuric acid was satis¬ 
factory, and the results were accurate All the larvae used in this 
manner were treated first with acid to remove the calcium salts m 
the Integument 

There seems to be no real correlation between the percentages of 
gases m the samples and the time required to obtain them, neither 
does there appear to be any marked ratio of carbon dioxide to oxygen 
in these samples Test 6 yielded the highest percentage of carbon 
dioxide and a very low percentage of oxygen in one-half hour 
There is no way of knowing how long the larva had retained the gas 
in its tracheal system without inhaling a fresh supply of air The 
highest percentages were obtained from tests 6 and 7, collected over 
relatively shorter periods than tests 14-16 It is interesting to note 
that when the tracheal trunks of larvae that were free to breathe 
normally were snipped, gas was liberated which, when immediately 
analysed, was composed of 1 8-7 4 per cent carbon dioxide and 
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3 6-0 6 per cent oxygen The maximum oxygon content is lower for 
these tests than for test 15, in which the specimen was submerged 
for six and one-half hours 

These data show that larvae maintain in the tracheal trunks a 
relatively low percentage of oxygen and a high percentage of carbon 
dioxide They also definitely establish the fact that a large amount 
of carbon dioxide eliminated by the tissues is collected by the tracheal 
system and expelled through the posterior spiracles 

FUNCTION OF THE ANTERIOR SPIRACLES 

The anterior spiracles, situated dorso-laterally m the integument 
of the prothorax of the larva, have already been described morpho¬ 
logically An effort has been made to determine the extent to which 
the spiracles are used in respiration From structure alone it seems 
quite possible that air could be taken in \ery slowly through the 
stigma, pass through the **felted chamber/’ and then gain access to 
the main trunks This would be a very slow process because the 
chambers are small and the mass of chitmous tubes in them forms a 
loose wad through which the air would necessarily have to pass 

Experimental results with mature larvae were not always com¬ 
parable because it was not possible to know when all specimens used 
were in the same stage of development Larvae often pupated during 
the oourse of the experiment, and the internal structures suddenly 
changed, while at the same time respiratory activities vaned Tests 
involving the closing of spiracles required relatively long periods of 
time because larvae with closed spiracles are able to survive a number 
of days on the gas held in the respiratory system 

The plan of testing involved closing the respiratory orifice with 
De Khotinsky cement and submerging the larvae cither in kerosene 
or xylol containing Sudan III It had previously been discovered 
that these oils stained with Sudan III entered the spiracles of young 
larvae and in a few hours displaced most of the gas in the tracheae 
Since it passed through the spiracles of young larvae in a compara¬ 
tively short time, it was supposed that it would enter the anterior 
spiracles of mature larvae if they were open and if sufficient time 
was allowed 

Larvae were thoroughly dried on blotting paper before the 
De Khotinsky cement was applied to the tip of the abdomen. The 
surface of the oement was softened little by little with the point of a 
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hot needle until the orifice was completely closed This operation did 
not seem to harm the larvae and did produce a t*eal that was tight 
and not affected appreciably by kerosene or xylol 

The oils irritated the larvae and caused them to squirm and wnthe 
vigorously Their activity was watched with a binocular microscope 
to observe whether there was any release of gas from the anterior 
spiracles Activity gradually ceased, and the larvae appeared dead 
Those in kerosene were dissected and thoroughly examined 5 7 days 
after the test began All the larvae were alive, but not a trace of 
Sudan III was found In the tracheal system These larvae had been 
kept at ordinary room temperature throughout the experiment 
Larvae in xylol and Sudan III were slowly warmed to a tempera¬ 
ture of 46-60 degrees centigrade Their discomfort increased with the 
temperature Again they were watched for the liberation of gas It 
was supposed that if the respiratory onfice was sealed perfectly, and the 
anterior spiracles were open, the increase in temperature would cause 
the gas to expand and create sufficient pressure in the tracheal sys¬ 
tem to force the gas out through the anterior spiracles At a temper¬ 
ature of approximately 50 degrees centigrade general activity ceased 
in 1 6 hours without liberation of gas from any part of the larvae 
The specimens were allowed to cool in the stained xylol for 
50 minutes, during which time the temperature dropped to about 
16 degrees and then gradually returned to room temperature, where 
it remained 4 5 hours Two larvae were held in boiling water so that 
only the anterior half was submerged The heat did not force gas 
out through the anterior spiracles of either, but when they were 
dropped on the boiling water gas was forced out of the posterior end 
Bubbles were formed In the cement, which was softened by the hot 
water, indicating that the gas did not escape until the cement had 
melted The melting took place so quickly that It was difficult to 
determine whether or not the cement had softened before any gas 
was liberated In one case, at Least, gas came through the soft 
cement and not between the oement and the integument 

Only one larva used in this Bevcre test contained a trace of stained 
xylol This slight amount of stain was found in the tracheae of the 
posterior end and most probably was due to a leak in the oement seal 
The pressure tests seem to yield quite conclusive evidence that gas 
does not pass from the tracheal trunks out through the anterior 
spiracles of mature 0 evneta larvae Nor does kerosepe pass in from 
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the outside From the results of these experiments it seems fair to 
conclude that the anterior spiracles function \ery little, )f at all, in 
the passage of respiratory gases 

RESPIRATION OK SUBMERGED LARVAF 

Since these larvae are amphibious in thnr habits and spend con¬ 
siderable tune beneath the surface of the water, they serve as ex¬ 
cellent subjects for experiments in submergenct Preliminary tests 
consisted in placing Bingle larvae in small stonder dishes filled with 
water and submerging the dishes in a glass container An equal 
number of controls were allow r ed to float on the surface of the water 
After two days' submergence, half of the larv ae were dead, and the 
other half were so affected that pupation and emergence of imagoes 
did not occur Imagoes eventually emerged from two thirds of the 
controls 

Other tests indicated that larvae live longer when submerged in 
large quantities of water This led the author to suspect either that 
they could use the dissolved oxygen in the water or that the water 
received something from them that made it toxic 

An attempt was made to determine experimentally whether larv ae 
were able to use dissolved oxygen and give off carbon dioxide during 
forced submergence A number were kept in bottles for varying 
periods, after which the water was tested for dissolved oxygen by 
the Rideal-Stewart modification of the Winkler method as given in 
Standard Methods for the Examination of Water and Sewage } by The 
American Public Health Association (1925) t arbon dioxide de¬ 
terminations consisted of titrations with N/44 potassium hydroxide 
in the presence of phenolphtlialein as an indicator 

Boiled or distilled water that had been oxygenated was used in 
these tests The supply of water was stored in a large carboy and 
siphoned into glass-stoppered bottles A homogeneous mixture of 
the oxygen was obtained by thoroughly shaking the carboy before 
taking the samples Test bottles were filled from the bottom and 
allowed to overflow two or three times the capacity of each bottle 
Control bottles were filled in the same manner and at intervals dur¬ 
ing the filling of the test bottles This precaution was taken for the 
purpose of detecting any change in dissolved oxy gen content occurring 
in title water while the samples were being taken 

Larvae for these testa were generally brought in from the pools 
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the day before they were to be used They were freed from organic 
matter, which usually clings to them, and dropped into 2 5 per cent 
hydrochloric acid to destroy small organisms and remove calcium 
salt* in the integument After the cleaning process they were left 
in a large volume of warm water for about 24 hours The warmth 
made them physically active and stimulated evacuation of excreta 

As a test bottle was filled the larvae were suddenly introduced 
into the neck of the bottle with slender forceps, and the stopper was 
inserted Sudden introduction of a larva prevented it from taking 
along a bubble of air As soon as each bottle was filled with water and 
supplied with larvae, it was submerged in a large aquarium filled 
with water a few degrees cooler than the water in the bottles This 
prevented leaking from expansion of the water in the bottles and like¬ 
wise raised the solubility threshold so that the dissolved gases re¬ 
mained in solution From time to time control and test bottles were 
removed from the aquarium and the contents tested for dissolved 
oxygen and carbon dioxide In moat instances bottles of 70 c c 
capacity were used for oxygen and those of 250 c c capacity for 
carbon dioxide determinations It was generally quite simple to pick 
the larvae out of the bottles before adding the chemicals Since the 
organio matter was considered negligible, the steps in the regular 
procedure previous to the introduction of MnS0 4 were omitted The 
quantity of chemicals used was reduced in the proper proportion for 
70 c c samples and the dissolved oxygen determinations were com¬ 
puted by titrating 50 c c of the sample 

The teste for dissolved free carbon dioxide were made by siphoning 
100 c c of water into a Neesler tube from the test bottle Phenol- 
phthalein Indicator was followed by titration with N/44 potassium 
hydroxide 

The data in Tables V and VI show that larvae are able to use 
dissolved oxygen from the water and give off carbon dioxide to it 
In one inst&noe twelve larvae removed all but a trace of dissolved 
oxygen from 70 c c of water in 62 hours and survived This water 
had 3 7 c c of oxygen per liter when the larvae were put into the 
bottle Most of the oxygen is removed in 18 hours Records of 
tests in which there was any evidence of excreta were not included 
in the tables It was originally supposed that the change in the 
amount of dissolved gas of the water was due to cutaneous respira¬ 
tion alone Although larvae inclosed in the bottles did produce 
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TABLE V 

Dissolved Oxygen Used by Subweroed Larvae or Odontouyia cincta 
The capacity of each bottle was 70 c c 


Bottle 

no 

C c of dis. 

Oi per liter 

Time 

In 

No of 
larvae 

Temp 
(Cent) 

Remarks 

Control 

Test 

hour* 


9 

812 


10 


24 5'26 6 


4 


7 67 

10 

5 

do 

All alive 

6 


7 55 

10 

5 

do 

do 

2 

8.03 


22 


do 


6 


080 

n 

6 

do 

do 

1 

8 31 


336 


do 


7 


614 

33 5 

5 

do 

do 

l 

613 


12 


12 8 


3 

613 


12 


do 


4 


490 

12 

5 

do 

All alive 

9 


400 

12 

6 

do 

do 

10 


490 

12 

5 

do 

do 

3 

625 


24 


do 


5 


4.54 

24 

6 

do 

do 

6 


4 71 

24 

5 

do 

do 

7 


4 74 

24 

6 

do 

do 

1 

3 67 


18 


128 


3 

364 


18 


do 


3 


3 49 

18 

5 

do 

All alive 

4 


340 

18 

5 

do 

do 

5 


3.38 

18 

6 

do 

do 

6 


3 49 

18 

5 

do 

do 

7 


829 

18 

5 

do 

do 

1 

873 


0 


20-24 


3 

3 73 


15 5 


do 


6 


213 

15 5 

10 

do 

All alive 

3 

3.87 


26 


do 

do 

13 


162 

26 

12 

do 

do 

4 

378 


3S 


do 


11 


227 

38 

6 

do 

do 

14 


163 

38 

10 

do 

do 

10 


traofc 

62 

12 

do 

All recovered 

In 12 hours 
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TABLE VI 

Carbon Dioxide Elimination by Submerged I arvae or 

ObQNTOUYlA CINCTa 


lhe capacity of each bottle was 200 c o The time of each experiment 
wbb 20 houro 


Bottle 

no 

CO f in parts 
per million 

No of ^ 
larvae 

Temp 
(Cent) 

Remarks 

Control 

Teat 

1A 

40 



222 


2A 

3 fi 



do 


3A 

3ft 



do 


4A 


17 5 

7 

do 

AU alive 

6A 


11 0 

7 

do 

All very active 

6A 


90 

7 

do 

All very active 

1A 

70 



24 6-26 


2A 

67 



do 


3A 

73 



do 


4A 


11 0 

1 7 

do 

AU alive 

5K 


13 7 

1 7 

do 

All alive One pupa 

6A 

__ 

120 

7 

do 

All active 


small bubbles occasionally, they did not do so as readily as under 
natural conditions When bubbles were formed gas exchange took 
place at the surface of the bubbles If cutaneous respiration oc¬ 
curred — and there is no doubt that it did — the results are included 
in these data 

Attempts to do qualitative analyses of respiratory gases were 
futile During the summers of 1030 and 1931 larvae were obtainable 
in such small numbers that only a few series of tests oould be made 
simultaneously It was impossible to select larvae of exactly the 
same stage of development and with the same rate of gas exchange 
It is necessary that they be of known genetic constitution before 
quantitative studios of metabolic processes can be attempted This 
involves perfecting a technic for laboratory breeding and rearing 
under controlled conditions so that larvae from the same egg mass or 
a number of egg masses will develop uniformly Until such technic 
is perfected the results of quantitative studies cannot be oomparable 
and significant This applies both to t)ie respiration of submerged 
larvae and to the breathing of those in atmospheric air 
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IUTANEOUb RESPIRATION 

Cutaneous respiration has alrcudy been mentioned in connection 
with respiration of submerged larvae the extent to which these 
larvae depend on the exchange of respiratory gases through the skin 
is not known Acids, alkalies, alcohol, chloroform, and other chemi¬ 
cals apparently have little effect on these animals unless they enter 
the openings to the respiratory and digestive systems Iho skm is 
quite impervious to these reagents and probably to oxygen and car¬ 
bon dioxide 

Some preliminary experiments on gas diffusion through an empty 
larval skin were performed The head and last abdominal somite 
were clipped from an active, mature larva, and the visceral organs 
and muscles removed as nearly completely as possiblo The empty 
skin was allowed to dry Small glass tubes were cemented to either 
end of the dry skin, and the tubes were passed through rubber 
stoppers The stoppers served to support the skin and tubes in a 
glass jacket The jacket was filled with either water or banura hy¬ 
droxide, and the pressure regulated with a column of mercury A 
three-way stopcock was connected to the free end of one of the glass 
tubes and a two-way stopcock to the end of the other one Oxygen, 
or carbon dioxide, and mercury were admitted through the first 
stopcock, while the second allowed the excess gas to escape and 
mercury to be introduced 

After the jacket had been filled and the inner surface of the skm 
moistened with water the system was flushed with the desired gas 
and the pressure balanocd inside and outside the skin Mercury was 
introduced through the first cock and displaced the gas in the firet 
tube almost to the skin Mercury admitted through the second cock 
forced the gas in the second tube back through the skin into the first 
tube from which it displaced most of the mercury The second cock 
was permanently closed and the first opened to the mercury reservoir 
In this way oxygen or carbon dioxide was pocketed between two 
columns of mercury, with the larval skin as part of the system One 
oolumn of mercury was fixed in position, the other fluctuated as the 
volume of gas changed There w as no possible escape for the inclosed 
gas except through the skin The position of the gas in the tube was 
marked, and the changes in the length of the column were recorded 
from time to time 
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In every teat of this kind the volume of inclosed gas decreased, an 
indication that both oxygen and carbon dioxide had passed, under 
slight pressure, through the larval skin from the inside out The rate 
of diffusion was relatively constant throughout a test The time for 
each test varied from 23 to 50 hours In general, diffusion was more 
rapid at higher pressures When barium hydroxide was used in the 
jacket the skin was examined for deposits of barium carbonate If 
any was produced, it was not in sufficient quantity to be noticeable 
Chemicals tests for it were not made Neither was the water in the 
jacket tested for dissolved oxygen Although gas diffused through 
the integument of dead larvae under experimental conditions, there 
is no positive assurance that it will pass through the skin of living 
larvae under normal conditions The data from these experiments 
are inadequate to furnish conclusive evidence in favor of cutaneous 
respiration, but are merely suggestive 

Summary 

1 The data reported in this paper are the results of studies on 
the respiration and respiratory systems of the larvae of Odontomyxa 
cxnda Oiiv , 0 vtrgo Wied , Straixomyxa dutcalt t Lw , 8 norma Wied , 
and 8 laltventru Lw 

2 Dissections were made In pure glycerine Glycerine served as 
an excellent preserving fluid for showing the tracheal system inflated 
with gas 

3 Mature and young larvae of 0 cxnda and 0 vtrgo overwinter 
In damp moss, decayed bark, and soft wood Stratxomyxa larvae 
were found in gravel above the water line of a nver during freezing 
weather Experimentally these larvae survived repeated freezing 
and thawing 

4 The skin is quite impervious to dilute adds, alkalies, alcohol, 
ether, chloroform, and oils such as kerosene and xylol 

5 Each posterior spiracle consists of a heavy chitinous ring 
within which a lighter nng rests Both rings support chitinous tubes 
which radiate to a membrane in the central region Gas passes be¬ 
tween these tubes rather than through them 

6 The anterior spiracles possess 11 felted chambers,” but appar* 
ently do not function as passageways for gas Morphologically, it is 
possible for minute quantities of gas to pass through them, but this 
was not demonstrated experimentally 
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7 The larvae used by the writer did not possess lateral spiracles 
on the metathorax and abdominal somites 

8 The respiratory chamber and accessory pouches serve as 
reservoirs for respiratory gases Muscles extending from the body 
wall to the chamber open and close the orifice and depress and extend 
the chamber 

ft Young larvae depend on the plumose hairs to maintain them¬ 
selves at the surface of the water Mature larvae are less dependent 
upon the hairs for this purpose The hairs are used to inclose bubbles 
of air either to float the larvae from the bottom to the surface of the 
water or to supplement the supply of oxygen in the tracheal trunks 
while the animal Is submerged 

10 Larvae that are forcibly submerged are able to use dissolved 
oxygen from the water and to give carbon dioxide to it 

11 Analyses of gas liberated from the respiratory system as well 
as of that obtained by snipping the main tracheal trunks showed a 
great variation in the percentage of carbon dioxide and oxygen The 
carbon dioxide content was always high and the oxygen content low 
as compared with that of air 

12 Cutaneous respiration in living larvae has not been proved 
although experimentally oxygen and carbon dioxide under slight pres¬ 
sure were noted to diffuse slowly through the body wall of dead 
larvae 


Uniyxbwtt or Michigan 
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KEY TO ABBREVIATIONS USED IN PLATES 


I-X — attachment of spiracular 
trunks to main trunks 
I-10—dorsal connectives 
o — spiracular trunk 

— last abdominal somite 

— anterior commissure 

— accessory ganglionic tra 
ehea 

— anal groove 

— anus 

— anterior spiracle 

— main visceral trachea 

— bifurcated muscle 

— ventral and dorsal blades of 
orifice 

— body wall 

— minor visceral trachea 

— canal In plumose hair 

— cavity 

— central membrane 

— cephaio-prothoracic gangli¬ 
onic trachea 

ft, d*, dt — tracheae leading to imag¬ 
ing disk* 
ds —dermis 

dt c — De Kbotinsky cement 
dm* — dorsal muscle 

•—“ear” of poeterlor spiracle 
rp— epidermis 

/—anterior branch of dorsal 
connective 

g — ganglionic trachea 
gi —minor oonneotive 
h —posterior branch of dorsal 
connective 
has — haemocoele 


hi — main trachea to the head 
hy — hypodermia 
l — “lip 0 of posterior spiracle 
i ms — lateral muscle 
lo ms — longitudinal muscle 
ip — large air pouch 
tt — lateral trunk 
ms — muscle from respiratory 
chamber to ventral body 
wall 

mi — main trunk 
ob ms — oblique muscle 
p — pharynx 
pk — plumose hair 
pi — plumule 
ps — posterior spiracle 
**i, ft — heavy and light ohitlnous 
rings 

rc— respiratory chamber 
ro — respiratory orifice 
s — sternal trachea 
sa — stigma Uc aperture 
sc — stigmatic or “felted “cham¬ 
ber 

sh — shaft 

sp — small air pouch 
rpt — spine 
t—tergal trachea 
(r — trioopora 
tr ms — transverse muscle 

fu — ohitlnous tubes In stigmatlo 
chamber of anterior spiracle 
Ilk, foil te»—ehltinous tubes in the 
posterior spiracle 
* Ins — ventral body wall 
s ms — ventral muscle 
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